114" ANNUAL TECHNICAL MEETING
OKLAHOMA ACADEMY OF SCIENCE
ORAL ROBERTS UNIVERSITY

BIOLOGICAL SCIENCES CENTER
TULSA, OK

PROGRAM SUMMARY
Friday, 7 November 2025

7:30 a.m. Registration for Technical Meeting

Concurrent Oral Presentation Sessions (8:30 - 11:00 a.m.)
Section A Biological Sciences (Botany) — Room 118
Section A Biological Sciences (Zoology) — Room 118
Section B Geology — Room 134

Section C Physical Sciences — Room 122

Section D Social Sciences — Room 116

Section E Science Communication & Education — Room 134
Section G Applied Ecology and Conservation — Room 120
Section H Microbiology — Room 116

Section I Engineering Sciences — Room 122

Section J Biochemistry and Molecular Biology — Room 112
Section L Mathematics, Statistics, & Computer Science — Room 120
Section M Environmental Sciences — Room 134

Section N Biomedical Sciences — Room 111

Section Business Meetings in Biological Sciences Center

Section A Biological Sciences (Botany & Zoology) — 11:15-11:30 in Room 118
Section B Geology — 11:15-11:30 Room 134

Section C Physical Sciences — 11:15-11:30 in Room 122

Section D Social Sciences — 9:15-9:30 in Room 116

Section E Science Communication and Education — 9:15-9:30 in Room 134
Section G Applied Ecology and Conservation — 9:15-9:30 in Room 120
Section H Microbiology — 11:00-11:15 in Room 116

Section I Engineering Sciences — 9:15-9:30 in Room 122

Section J Biochemistry and Molecular Biology — 11:15-11:30 in Room 112
Section K Microscopy — 9:45-10:00 in Room 134

Section L Mathematics, Stats, & Comp. Science — 11:00-11:15 in Room 120
Section M Environmental Sciences — 10:30-10:45 in Room 134

Section N Biomedical Sciences — 10:45-11:00 in Room 111

Academy Business Meeting — 11:30-12:00 in Room 111 — All OAS members are encouraged to attend and visitors

are welcome.
Academy Luncheon & Speaker — 12:00 in Room 112 — lunch ticket required

Poster Session for All Sections — 1:30-3:30 in Biological Sciences Center

REFRESHMENTS
Morning break stations are provided from 9:15-10:00.



LUNCHEON SPEAKER

Dr. Sung-Kun (Sean) Kim
Professor of Biochemistry and Program Chair, M.S. in Natural Sciences
Northeastern State University, Broken Arrow, Oklahoma

Dr. Sung-Kun “Sean” Kim is a Professor of Biochemistry and Program
Chair of the Master of Science in Natural Sciences program at
Northeastern State University in Broken Arrow, Oklahoma. He earned
his Ph.D. in Chemistry and Biochemistry from Texas Tech University in
2002, following M.S. and B.S. degrees in Chemistry from Hanyang
University in Seoul, Korea.

Before joining Northeastern State University in 2014, Dr. Kim served as
an Assistant Professor at Baylor University and completed postdoctoral
training at both the University of Pennsylvania and Texas Tech
University. His research integrates enzyme inhibition, drug discovery,
and molecular biochemistry, with particular emphasis on histone
deacetylases (HDACs) and metallo-B-lactamases.

Dr. Kim has published more than 60 peer-reviewed papers and holds three U.S. patents related to metallo-p-lactamase
inhibition. His research frequently involves undergraduate and graduate students as co-authors, reflecting his
dedication to student mentorship and collaborative discovery.

His contributions to research and education have been recognized with several awards, including the Circle of
Excellence in Research Award and the RiverHawk Top Ten Influential Faculty Award at Northeastern State
University, as well as the Young Investigator Development Award from Baylor University.

SPECIAL THANKS

A well-deserved special thanks to Oral Roberts University and the ORU planning committee, with special
recognition for Dr. Hannah King.

UPCOMING MEETINGS

2026 Fall Field Meeting TBA
2026 Technical Meeting on November 6 at Oklahoma City University

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; ORU Students - free

Non-member - $50.00 Luncheon tickets (if available) - $15.00
Student - $20.00

2026 Dues are Payable: The OAS registration desk will accept dues payments.
Professional - $30.00 Family - $35.00
Graduate/Undergraduate Student - $20.00 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.
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9:45-10:00

10:00-10:15

10:15-10:30

10:30-10:45

10:45-11:00

11:00-11:15

11:15-11:30

Posters

Poster #1

Poster #2

Poster #3

Poster #4

8:30-8:45

8:45-9:00

9:00-9:15

9:15-9:30

11:15-11:30

Posters

Poster #5

Poster #6

Poster #7

Poster #8

SECTION A: BIOLOGICAL SCIENCES - BOTANY
Room 118
Section Leaders: Patrick McAnerney and Zack Sanders

**MYCORRHIZAL NETWORKS IN FRAGMENTED COSTA RICAN NEOTROPICAL FORESTS. Cassidy
Brandt, Gina Errico, and Bénédicte Bachelot. Oklahoma State University - Stillwater.

**FROM FEROCACTUS TO CORYPHATHA: THE COMPARATIVE ANATOMY OF EXTRAFLORAL
NECTARIES IN THE TRIBE CACTEAE. Jackson Burkholder. Oklahoma State University - Stillwater.

**SPATIAL PHYLOGENETICS OF NORTH AMERICAN APOCYNACEAE. Sierra Hubbard and Mark
Fishbein. Oklahoma State University - Stillwater.

LEAF WATER POTENTIAL OF OENOTHERA MACROCARPA. Leah S. Dudley and Denna Bussinger. East
Central University.

TROPICAL FOREST RESPONSES TO ALTERED CLIMATE. Benedicte Bachelot, Tana Wood, and Jesse Lasky.
Oklahoma State University - Stillwater.

*REGIONAL CLIMATE CHANGE BASED ON SALIX NIGRA HERBARIUM COLLECTION. Seth Brecheen,
Denna Bussinger, Dakota Cao, Caden Elizalde, Amy Howard, Emree Hutchens, Grace Scott-Lang, Michael
Sherwood, and Elissa Yardy. East Central University.

BIOLOGICL SCIENCES SECTION MEETING

** A PRECIPITATION-DRIVEN MICROBIAL SHIFT: BACTERIAL VS FUNGAL CORRELATES OF
CARBON STORAGE IN OKLAHOMA FORESTS. Rustem Fatih Albayrak. Oklahoma State University -
Stillwater.

*OENOTHERA MACROCARPA AS A POTENTIAL SOURCE OF ANTIFUNGALS. Denna Bussinger. East
Central University.

REGIONAL CLIMATE CHANGE BASED ON SALIX NIGRA HERBARIUM COLLECTION, SPECIFIC
LEAF AREA. Seth Brecheen, Denna Bussinger, Dakota Cao, Caden Elizalde, Amy Howard, Emree Hutchens,
Grace Scott-Lang, Michael Sherwood, and Elissa Yardy. East Central University.

RL CONSERVATION COMPARED TO HDAC4. Javan Titus and Dylan Byrd. Oklahoma Christian University.

SECTION A: BIOLOGICAL SCIENCES - ZOOLOGY
Room 118
Section Leaders: Patrick McAnerney and Zack Sanders

*EFFECT OF MULTIGENERATIONAL EXPOSURE TO CUSO4 DURING DEVELOPMENT ON ADULT
PHENOTYPES IN DROSOPHILA MELANOGASTER. Charlton Miller and Elizabeth Everman. University of
Oklahoma.

EXPLORING THE DIVERSITY OF CRYPTIC SHINY GREEN BEES OF THE GENUS 4UGOCHLOROPSIS
(HYMENOPTERA: HALICTIDAE) IN OKLAHOMA. Jose Montalva. East Central University.

HISTOLOGICAL EVALUATION OF THE EAR TUBERCLES OF THE BRAZILIAN FREE-TAILED BAT,
TADARIDA BRASILIENSIS. Melville B. Vaughan, Lynda Loucks, and William Caire. University of Central
Oklahoma.

*DIVERGENCE IS SIK3 OF DROSOPHILA SPECIES. Jadie Brister!, Lainy Lewis!, Lindsey J. Long!, and Laura
Reed?. 'Oklahoma Christian University; >Genomics Education Program-University of Alabama.

BIOLOGICL SCIENCES SECTION MEETING

*CONSERVATION COMPARISON OF GENE HDAC4 AND GENE WRD IN D. SERRATA. Caitlin
Thompson. Oklahoma Christian University.

*CONSERVATION OF GENES IN THE TOR PATHWAY OF DROSOPHILA SPECIES. Cole Green!, Kolton
Webb!, Lindsey J. Long!, and Laura Reed?. 'Oklahoma Christian University; 2Genomics Education Program-
University of Alabama.

*CONSERVATION OF HDAC4 AND WRD IN FRUIT FLIES. Ainsley Loney, Tania Uwase, Hank Waterston,
and Lindsey J. Long. Oklahoma Christian University.

*DIVERGENCE IS SIK3 OF DROSOPHILA SPECIES. Jadie Brister!, Lainy Lewis', Lindsey J. Long', and
Laura Reed?. !Oklahoma Christian University; 2Genomics Education Program-University of Alabama.

*Undergraduate Presentation ~ **Graduate Presentation
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Poster #9

Poster #10

Poster #11

Poster #12

Poster #13

Poster #14

Poster #15

Poster #16

Poster #17

Poster #18

Poster #19

Poster #20

Poster #21

Poster #22

11:00-11:15

11:15-11:30

9:45-10:00

10:00-10:15

*EFFECTS OF MAGNESIUM: PHOSPHORUS SUPPLY ON THE GROWTH OF PRIMARY PRODUCERS
AND PRIMARY CONSUMERS IN FRESHWATER ECOSYSTEMS. Parna Ghosh, Justin Scott, and Puni
Jeyasingh. Oklahoma State University - Stillwater.

*EFFECTS OF SEASONAL CHANGES IN POPULATION DENSITY ON SEXUAL SELECTION IN
HYALELLA AMPHIPODS IN LAKE AND SPRING POPULATION. Madison Normile. Southwestern
Oklahoma State University.

*EVOLUTIONARY CONSERVATION OF WRD AND HDACA4. Jessica Jones and Nayeli Matos. Oklahoma
Christian University.

*EVOLUTIONARY CONSERVATION OF WRD AND SIK3 IN DROSOPHILA. Kaden Starcznski and Grace
Bourque. Oklahoma Christian University.

EXPLORING GENETIC DIVERSITY AND ANCESTRY IN COLLARED LIZARDS FROM QUARTZ
MOUNTAIN, OKLAHOMA. Wake Frymire, Renan Bosque, and Marcella Santos. Southwestern Oklahoma State
University.

*HOOKLETS AND NEMATODES: FEATHER MICROSTRUCTURE AND EUCOLEUS DISPAR LESION
SEVERITY IN SHARP-SHINNED HAWKS. Eden Ruth!, Victoria Roper!, Daniel Erikson?, Briana
Montgomery', Olivia Poplin', Jayna Vang!, and Mark Peaden'. 'Rogers State University; >University of
Wisconsin - Green Bay.

*PREY SIZE PREFERENCES OF PREDATORS FOUND IN A WESTERN OKLAHOMA SPRING. Austin
Buchanan and Rickey Cothran. Southwestern Oklahoma State University.

ROLLING INTO CONSERVATION. Dania Resendiz!, Chloe Utley', Lindsey J. Long!, and Laura Reed?.
'Oklahoma Christian University; 2Genomics Education Program-University of Alabama.

*SCALES AS OLD AS TIME: INSIGHTS FROM SWOSU NATURAL HISTORY MUSEUM’S
HERPETOLOGICAL COLLECTION. Madilyn Crisp, Jonathan Almanza, Darby Elmore, McKaegan Gregory,
Erica Kline, Erik Mesta, and Renan Bosque. Southwestern Oklahoma State University.

*SIK3 IS MORE CONSERVED THAN RL IN THE INSULIN SIGNALING PATHWAY. Bailey Brandt!,
Raygan Sinclair!, Lindsey J. Long', and Laura Reed?. 'Oklahoma Christian University; >Genomics Education
Program-University of Alabama.

*STRIKE VS STILL: THE IMPACT OF RATTLESNAKE POSTURE ON ANIMAL BEHAVIOR. Jonathan
Almanza, Madilyn Crisp, Darby Elmore, Mckaegan Gregory, Erica Kline, Erik Mesta, Daniel Rocha, and Renan
Bosque. Southwestern Oklahoma State University.

THE CONSERVATION OF RL AND WRD IN DROSOPHILA. Corben Knowles', Rachel Manhalter!, Lindsey
J. Long!, and Laura Reed?. 'Oklahoma Christian University; 2Genomics Education Program-University of
Alabama.

THE GENETIC CHARACTERIZATION AND MORPHOMETRICS OF THE HONEY BEE POPULATION IN
WEATHERFORD, OKLAHOMA. Erik Mesta, Sariah Longoria, and Marcella Santos. Southwestern Oklahoma
State University.

*THE HEAT IS ON: LINKING TEMPERATURE TO FLIGHT RESPONSES IN COLLARED LIZARDS. Erica
Kline , Madilyn crisp, Jonathan Almanza, Darby Elmore, McKaegan Gregory, Erik Mesta, Marcella Santos, and
Renan Bosque. Southwestern Oklahoma State University.

SECTION B: GEOLOGY
Room 134
Section Leader: Christen Shelton

A PROBABLE NEW CARBONIFEROUS LAGERSTATTE IN NORTHEASTERN OKLAHOMA. Christen
Shelton’ 2, Kolby Dooling?, Troy Rasbury*, and Paul Northrup*. 'Rogers State University; 2New Jersey State
Museum; 3Oklahoma State University; “Stony Brook

GEOLOGY SECTION MEETING

SECTION C: PHYSICAL SCIENCES
Room 122
Section Leaders: Benjamin Tayo and Amanda Nichols

DEFECT-ENGINEERED GRAPHENE DEVICES FOR ELECTRONIC DNA SEQUENCING. Benjamin Tayo.
University of Central Oklahoma.

**DEEP LEARNING APPROACHES FOR IMPROVED NANOPORE SIGNAL INTERPRETATION. Kien
Nguyen and Benjamin Tayo. University of Central Oklahoma.

*Undergraduate Presentation ~ **Graduate Presentation
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11:00-11:15

11:15-11:30
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Poster #31

9:00-9:15

9:15-9:30

Posters
Poster #30

*INVESTIGATING ACOUSTIC PROPERTIES OF OOBLECK. Chance Krueger. East Central University.

*DEVELOPMENT AND USAGE OF A LOW-COST SPIN COATER IN PEROVSKITE SOLAR CELLS AND
CONTINUED EXPLORATION OF METAL ELECTRODEPOSITION. John Lindley, Amanda J. Nichols, Kevin
Plumlee, Cody Milhills, and Devin Crowe. Oklahoma Christian University.

VELOCITY, ACOUSTIC IMPEDANCE, AND ACOUSTIC ATTENUATION COEFFICIENT STUDIES OF
RAW HONEY AND SYRUP. Karen Williams. East Central University.

*PROTOTYPING INTELLIGENT VERTICAL GARDENS: THE PLANTWALL PROJECT AS A
SUSTAINABLE, SENSOR-DRIVEN ENGINEERING-BIOLOGY COLLABORATION. Pavel Navitski, Rachel
Budavich, Jonathan Ophus, Joy Tolu, and Simeon Spiess. Oral Roberts University.

PHYSICAL SCIENCES SECTION MEETING

**COMPARATIVE ANALYSIS OF MACHINE LEARNING AND DEEP LEARNING APPROACHES FOR
CLASSIFYING DNA NUCLEOTIDES FROM 2D MOS2 NANOPORE IONIC CURRENT SIGNALS. Basant
Banjara and Benjamin Tayo. University of Central Oklahoma.

AN ESTIMATION OF THE EXPLOSIVE ENERGY OF BLACK POWDER IN THE 1864 BATTLE OF THE
CRATER. Emali Bellis and Douglas Bryhan. East Central University.

CORRELATIONS BETWEEN MELANOMA INCIDENCE AND UV-RELATED RISK FACTORS BY STATE.
Derik Ferry and Douglas Bryhan. East Central University.

DIRECT CYCLE NUCLEAR ENGINE: EXPLORING PREVENTION OF RADIOACTIVE
CONTAMINATION IN MOVING PARTS. Joshua Cox and Douglas Bryhan. East Central University.

TURNING CHEMISTRY INTO MUSIC: CREATING ART WITH SCIENCE. Emali Bellis and Douglas
Bryhan. East Central University.

PROPERTIES AND APPLICATIONS OF CHUA'S CIRCUIT. Jerry H. Clark and Jake McCraw. East Central
University.

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

SECTION D: SOCIAL SCIENCES
Room 116
Section Leader: Dustin Williams

AN EXPERIENTIAL EXERCISE IN FOREST THERAPY: TEACHING ABOUT CONNECTION TO THE
NATURAL WORLD IN AN EMPLOYEE WELLNESS COURSE. Jennifer Kisamore and Samantha McBride.
University of Oklahoma - Tulsa.

PORTRAYING THE SCIENCE TEACHER: DISCREPANCIES BETWEEN SECONDARY METHODS
SYLLABI AND INSTRUCTOR DEPICTIONS OF THE TEACHER’S ROLE. Aaron Kidd, Emma Wilson, Mary
Branch, Carlie Rodgers, Yareli Raygoza, Kara Atzbach, and Raul Sotry. University of Science and Arts of
Oklahoma.

SOCIAL SCIENCES SECTION MEETING

HOW OLD IS PRE-CLOVIS IN OKLAHOMA? James C. Hartley.

SECTION E: SCIENCE COMMUNICATION & EDUCATION
Room 134
Section Leaders: Cheyanne Olson and Karen Williams

A NOVEL APPROACH TO PRE-SERVICE TEACHER DEVELOPMENT: STEM CAMP INTERN. Robin
Roberson. East Central University.

SCIENCE COMMUNICATION & EDUCATION SECTION MEETING

ISOLATION OF EUGENOL FROM CLOVES IN THE BIOCHEMISTRY LAB. Charles Crittell and Dan
Mclnnes. East Central University.

*Undergraduate Presentation ~ **Graduate Presentation
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10:45-11:00

11:00-11:15

Posters
Poster #40

SECTION G: APPLIED ECOLOGY & CONSERVATION
Room 120
Section Leaders: Daniel Gomes da Rocha and Renan Bosque

** ABUNDANCE GRADIENT OF INVASIVE BOTHRIOCHLOA ISCHAEMUM IN A MIXED-GRASS
PRAIRIE: VARYING IMPACTS ACROSS LEVELS OF ECOLOGICAL ORGANIZATION. Emani Rust,
Caitlin Hodges, Xiangming Xiao, Heather McCarthy, and Lara Souza. University of Oklahoma.

*SURVEY OF THE ASSEMBLAGE OF DUNG BEETLES IN CIMARRON COUNTY, OKLAHOMA AND
THE EFFICACY OF TWO DUNG TYPES AS BAIT. Byron Ross!, Sue Fairbanks?, Mary Liz Jameson?, and
George Wang!. 'East Central University; 20Oklahoma State University; *Wichita State University.

APPLIED ECOLOGY & CONSERVATION SECTION MEETING

*ASSESSING ANTHROPOGENIC IMPACTS ON TERRESTRIAL MAMMAL COMMUNITIES IN
CENTRAL OKLAHOMA. Ria V. Govind, Paris L. Patterson, Amery J. Good, Jake A. Estes, and Daniel G.
Rocha. Southwestern Oklahoma State University.

EFFECTS OF TURBIDITY ON FISH AND MACROINVERTEBRATE COMMUNITIES IN SOUTH-
CENTRAL OKLAHOMA STREAMS. Blake Will Harris and H.George Wang. East Central University.

*ENVIRONMENTAL DETERMINANTS OF MAMMAL DIVERSITY IN A TRANSITIONAL AMAZONIAN
LANDSCAPE. Kimberly Harris and Daniel G. Rocha. Southwestern Oklahoma State University.

*ENVIRONMENTAL DRIVERS OF TERRESTRIAL MAMMAL RICHNESS IN CENTRAL OKLAHOMA.
Olayode Victor Olabode, Taylor Jones, Madison Normile, and Daniel G. Rocha. Southwestern Oklahoma State
University.

*HOST-FEEDING BEHAVIOR OF MOSQUITOES IN CENTRAL OKLAHOMA. Maggie Wojan and Caio
Franga. Southern Nazarene University.

*MECHANISMS OF GRASSLAND RESILIENCE: A SPATIO-TEMPORAL ANALYSIS OF ABOVE- AND
BELOWGROUND DIVERSITY. Nimalka Weerasuriya. Oklahoma State University - Stillwater.

*TEMPORAL ACTIVITY PATTERNS OF CENTRAL OKLAHOMA MAMMALS. Kyle Lane, Adreana
Aquino, Kizito Nwosu, and Daniel G. Rocha. Southwestern Oklahoma State University.

*THE INFLUENCE OF NON-WILD SPECIES ON TERRESTRIAL MAMMAL COMMUNITIES IN
CENTRAL OKLAHOMA. Sarah E. Romine, Kimberly A. Harris, Harrison J. Penner, Bhavya Patel, and Daniel
G. Rocha. Southwestern Oklahoma State University.

SECTION H: MICROBIOLOGY
Room 116
Section Leaders: Avi Mitra and April Nesbit

**IMPACT OF GATA TRANSCRIPTION FACTOR GTAS ON DICTYOSTELIUM CELL FATES. Md Ikram
Rafid. Oklahoma State University - Stillwater.

**ROLE OF THE TRANSCRIPTION FACTOR ZUR IN METAL HOMEOSTASIS IN MYCOBACTERIUM
TUBERCULOSIS. Rashna Sharmeen Shama and Avishek Mitra. Oklahoma State University - Stillwater.

*NOVEL INTERACTION PARTNERS OF PTSN, A REGULATOR OF TYPE III SECRETION SYSTEM
EXPRESSION IN PSEUDOMONAS AERUGINOSA. Olivia Morgan. Oklahoma State University - Stillwater.

*ELUCIDATING THE ROLE OF EF-HAND PROTEIN IN A CLINICAL ISOLATE OF PSEUDOMONAS
AERUGINOSA. Asa Finn Pieratt. Oklahoma State University - Stillwater.

*INVESTIGATING E. COLI MECHANISMS FOR POTENTIAL THERAPIES IN BLADDER CANCER. Shane
Holmes, Alejandro Lopez, and Janaki Iyer. Northeastern State University.

MICROBIOLOGY SECTION MEETING

**ACTIVITY AND CHARACTERIZATION OF ANAEROBIC ISOPRENE-DEGRADING
MICROORGANISMS IN WASTEWATER AND DEEP-SEA CARBONATES. Anna Rockwood!, Samikshya
Giri!, Nancy Prouty?, and Sabrina Beckmann!. 'Oklahoma State University; 2US Geological Survey, Santa Cruz.

*Undergraduate Presentation ~ **Graduate Presentation
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Poster #41

Poster #42

Poster #43

Poster #44

Poster #45

Poster #46

Poster #47

Poster #48

Poster #49

Poster #50

Poster #51

Poster #52

Poster #53

Poster #54

Poster #55

Poster #56

8:30-8:45

9:00-9:15

9:15-9:30

*ASSESSING SEASONAL PATTERNS IN THE PREVALENCE OF ANTIBIOTIC-RESISTANT BACTERIA
IN CHISHOLM CREEK, OKLAHOMA. Seoyeon Kim, Erica J. Ross, Ally Turner, Makayla Coursey, Manning
Evans, Shreya Sharma, and Jyotisna Saxena. University of Central Oklahoma.

**BIOTHERAPEUTIC CHRISTENSENELLA SPP FOR GUT MICROBIOTA MODULATION. Shiny
Talukder and Crystal Johnson. Oklahoma State University - Center for Health Sciences.

*CULTIVATING RESISTANCE FIGHTERS: UNLOCKING ANTIMICROBIAL POTENTIAL FROM
GARDEN SOIL. Rachel Fox, Tia Tafla, and Janaki Iyer. Northeastern State University.

**DO “ACCUMULATION RAFTS” HAVE SYNERGISTIC EFFECTS ON FRESHWATER PLASTISPHERE
MICROBIAL COMMUNITIES?. Shreya Sharma, Matthew Parks, and Jyotsina Saxena. University of Central
Oklahoma.

**DUAL-TARGET CHIMERIC PROTEIN VACCINE AGAINST CLOSTRIDIOIDES DIFFICILE. Brice
Luessenhop, LJ Rogers, JH McCreary, YW Liu, and IH Huang. Oklahoma State University - Center for Health
Sciences.

*FUNCTIONAL DISSECTION OF THE RSBT PROTEIN IN BACILLUS SUBTILIS. Glendon Barnes, Niloy
Kumar Das, and Matthew T. Cabeen. Oklahoma State University - Stillwater.

*INVESTIGATING HOW E. COLI CFT073 TREATED WITH GENTAMICIN INFLUENCES BLADDER
CANCER CELL MORPHOLOGY. Spencer Largent, Shane Holmes, and Janaki Iyer. Northeastern State
University.

*INVESTIGATING THE ANTIBACTERIAL POTENTIAL OF MEDICINAL MUSHROOM SECRETIONS ON
HUMAN GUT BACTERIA. Ywahae Law Anthem, Diego De La Torre, Celestino Velasquez, and William P.
Ranahan II. Oral Roberts University.

MICROBIAL DARK OXYGEN PRODUCTION IN FRESHWATER AQUIFERS. Samikshya Giri, Adrienne
Jones, Anna Rockwood, Todd Halihan, Lauren Haygood, and Sabrina Beckmann. Oklahoma State University -
Stillwater.

**PYOCIN PRODUCTION IN PSEUDOMONAS AERUGINOSA REQUIRES BOTH ACTIVATION AND
ANTITERMINATION. Jesna Merin Varghese, Adriahna Blackburn, and Matthew Cabeen. Oklahoma State
University - Stillwater.

*QUANTIFYING INTERMEDIATE FILAMENTS IN FIBROBLASTS TREATED WITH A MARINE
SPONGE EXTRACT: A USER-FRIENDLY METHOD. Jia Le Chin, Amy Corbett, and Melville Vaughan.
University of Central Oklahoma.

**THE INHIBITORY EFFECT OF ISOPRENE ON MUTUALISTIC METHANOGENESIS BETWEEN
PELOTOMACULUM SCHINKII AND METHANOSPIRILLIUM HUNGATEI Zoe Kelley, Samikshya Giri,
Anna Rockwood, and Sabrina Beckmann. Oklahoma State University - Stillwater.

**THE ONCOGENIC ROLE OF PREVOTELLA INTERMEDIA IN ORAL SQUAMOUS CELL CARCINOMA
PROGRESSION. Yiwen Liu. Oklahoma State University - Center for Health Sciences.

*TRANSCRIPTIONAL FEEDBACK MEDIATES THE STRESSOSOME-INDEPENDENT
ENVIRONMENTAL STRESS-RESPONSE IN BACILLUS SUBTILIS. Niloy Kumar Das, Rabindra Khadka,
and Matthew T. Cabeen. Oklahoma State University - Stillwater.

**UNDERSTANDING CITRATE UPTAKE REGULATION IN PSEUDOMONAS AERUGINOSA:
ADAPTATIONS TO LOSS OF THE TCTDE TWO-COMPONENT SYSTEM. Yashi Batra and Matthew T
Cabeen. Oklahoma State University - Stillwater.

*DESCRIPTION OF THREE NOVEL ANAEROBIC GUT FUNGAL GENERA FROM TORTOISE FECES.
Taylor Mills, Alexandria Morris, Samuel L. Miller, Stephen Marek, Carrie J. Pratt, Yan Wang, Mostafa S.
Elshahed, Noha H. Youssef, and Julia Vinzelj. Oklahoma State University - Stillwater.

SECTION I: ENGINEERING SCIENCES
Room 122
Section Leaders: Nesreen Alsbou and Gang Xu

*LABORATORY INVESTIGATION OF ENVIRONMENTAL EFFECTS ON COSMIC RAY CASCADES.
Elena Gregg, Pavel Navitski, Wesley Klehm, Gabriel Pendell, Kolby Mostrom, Prem Thannickal, and John
McLaughlin. Oral Roberts University.

*CROSS-APPREHENDING QUANTUM MECHANICS AND CHRISTIAN FAITH. Xiaomin Ma, Calvin Henry
Easterling, and Joy Toku. Oral Roberts University.

ENGINEERING SCIENCES SECTION MEETING

*Undergraduate Presentation ~ **Graduate Presentation
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Posters
Poster #57

Poster #58

Poster #59

Poster #60
Poster #61
Poster #62
Poster #63
Poster #64

Poster #65

8:30-8:45

8:45-9:00

9:00-9:15
9:15-9:30
9:30-9:45
9:45-10:00

10:00-10:15

10:15-10:30

10:30-10:45

10:45-11:00

11:15-11:30

Posters
Poster #66

*DESIGN OF 3D PRINTED STATOR FOR AN ELECTRICAL MOTOR. Phillip Reid, Noah Holt, and Mitchell
Mamer. University of Central Oklahoma.

*DEVELOPMENT OF A MICROWAVE SYSTEM FOR FOODBORNE PATHOGEN DETECTION. Alexis
Gomez, Jayson Raj, Gunner Korstjens, Mohammad Alkalani, Morshed Khandaker and Nesreen Alsbou.
University of Central Oklahoma.

*LABORATORY INVESTIGATION OF ENVIRONMENTAL EFFECTS ON COSMIC RAY CASCADES.
Elena Gregg, Pavel Navitski, Wesley Klehm, Gabriel Pendell, Kolby Mostrom, Prem Thannickal, and John
McLaughlin. Oral Roberts University.

*ORBIT STORAGE. Trevor Morris, Mason Teeter, and Trey Grisham. University of Central Oklahoma.

*PREDICTION AND PHASE MAPPING OF MAGNETIC ORDER IN CERIUM-BASED COMPOUNDS
USING MACHINE LEARNING AND ISING MODEL SIMULATIONS. Joshua Torres and Tej Lamichhane.
University of Central Oklahoma.

*PRELIMINARY CYCLIC VOLTAMMETRY STUDIES OF H.0. REDOX FOR BIOSENSING AND FUEL
CELL APPLICATIONS. John R. McLaughlin and E . Valderrama Araya. Oral Roberts University.

*REACTIVATION AND ENHANCEMENT OF LAB-SCALE WIND TUNNEL FOR 3D PRINTED OBJECT
TESTING. Barbie Bridges, Bright Lena, and Henry Lee. University of Central Oklahoma.

*RECONFIGURABLE HAND CONTROL UNIT USB ADAPTER HW AND SW INTERFACE. Malaak Akour,
Thi Nguyen, Nicole Schulz, Abdellah Ait Moussa, and Nesreen Alsbou. University of Central Oklahoma.

*ZERO-CROSSING SPEECH STRATEGY FOR COCHLEAR IMPLANTS. Mohamed Bingabr, Gang Xu,
Audra Waggoner, Grace Valois, and Jack Taylor. University of Central Oklahoma.

SECTION J: BIOCHEMISTRY AND MOLECULAR BIOLOGY
Room 112
Section Leaders: Subhas Das and Ashley Mattison

*POLE1 MEETS MCM2: DEFINING A CRITICAL INTERACTION DURING HUMAN DNA REPLICATION
AND STRESS PATHWAYS. Matthew Girard and Sapna Das Bradoo. Northeastern State University.

*INVESTIGATING CELL WALL GENE FUNCTION IN GRASS STOMATAL DYNAMICS THROUGH RNA
INTERFERENCE AND OVEREXPRESSION ANALYSIS. Brant Osborn, Mari Espinoza, Qimeng Li, and
Deborah Petrik. Northeastern State University.

*ENZYMATIC ACTIVITY OF GAPDH IN LEPTOPILINA HETEROTOMA. Abigail Haskew!, Camden
Haworth!, Lindsey J. Long!, and Nathan Mortimer?. 'Oklahoma Christian University; 2Oregon State University.

*IN VITRO EVALUATION OF MEBENDAZOLE AGAINST CISPLATIN-RESISTANT OVARIAN CANCER
CELLS. Christian Sears/, Dhanamjai Penta2, and Rajani Rai2. /Oklahoma Christian University; 2University of
Oklahoma-Health Sciences Center.

BREAK

*ACTIVITY OF GAPDH IN PARASITOID WASP GANASPIS HOOKERI. Henry (Hank) Waterston, Shayle
Woods, and Lindsey Long. Oklahoma Christian University.

*INVESTIGATING THE EFFECTS OF CELLULAR MICROENVIRONMENT ON THE ODONTOBLASTIC
DIFFERENTIATION OF BONE MARROW-DERIVED MESENCHYMAL STEM CELLS. Miles Brunner and
William Ranahan. Oral Roberts University.

*FUNGAL ESTROGENS: EXPLORING PHALLUS IMPUDICUS AS A NOVEL MODULATOR OF
ESTROGEN RECEPTOR SIGNALING. Anna Wilson. Oral Roberts University.

*ADAPTIVE MOLECULAR MECHANISMS DRIVING PANCREATIC CANCER CELL SURVIVAL UNDER
METABOLIC STRESS. Taylor Jones, Darren Powers, and Prayga Sharma. Southwestern Oklahoma State
University.

*TENSION-DEPENDENT ANALYSIS OF MARINE SPONGE EXTRACT’S IMPACT ON
MYOFIBROBLASTS AFFECTED BY DUPUYTREN’S CONTRACTURE USING OCT. Xander Molina,
Austin Segrest, and Melville Vaughan. University of Central Oklahoma.

BIOCHEMISTRY AND MOLECULAR BIOLOGY SECTION MEETING

*BRIDGING THE GAP(DH) IN ENZYMATIC ACTIVITY FOR GANASPIS HOOKERI. Trevor Rauch!, Holly
Grimes', Lindsey J. Long!, and Nathan Mortimer?. 'Oklahoma Christian University; Oregon State University.
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10:15-10:30
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10:45-11:00

11:00-11:15
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10:30-10:45

8:30-8:45

*COMPARATIVE VGAPDH ENZYMATIC ACTIVITY BETWEEN PARASITOID WASP SPECIES L BOU.,
L HET., AND G. HOO. Peter J. Damico!, Samuel G. Hegeman', Lindsey j. Long', and Nathan Mortimer?.
10klahoma Christian University; >Oregon State University.

*ENZYMATIC ACTIVITY OF GAPDH IN LEPTOPILINA HETEROTOMA. Abigail Haskew!, Camden
Haworth!, Lindsey j. Long!, and Nathan Mortimer?. 'Oklahoma Christian University; 2Oregon State University.

*ENZYMATIC ACTIVITY OF GAPDH IN WASP VENOM. Emily D. Munson', Caroline Karr!, Lindsey J.
Long', and Nathan Mortimer?. 'Oklahoma Christian University; 2Oregon State University.

*INVESTIGATING NOVEL ENZYMES IN EXTREMOPHILE ARCHAEA DNA POLYMERASE ONE, DNA
POLYMERASE TWO & CRISPR CAS ENZYMES. Michael Wolfe and Alishia Howard. East Central
University.

*DEVELOPMENT OF A BIOASSAY FOR THE OPTIMIZED ACTIVITY OF ULP1 IN RECOMBINANT
SUMO-TAG EXPRESSIONS. Jimena Ramirez, Elijah Woodward, and Alisha Howard. East Central University.

*MECHANISMS OF HEME IRON ACQUISITION IN MYCOBACTERIUM TUBERCULOSIS. Emilyn
Rainbolt, Trevor Hensley, Taylor Menard, and Avishek Mitra. Oklahoma State University - Stillwater.

*PROTEIN PURIFICATION AND EXPRESSION OF GAPDH IN PARASITOID WASP VENOM. Christian
Sears!, Van Le!, Lindsey J. Long!, and Nathan Mortimer?. 'Oklahoma Christian University; 2Oregon State
University.

*ROLE OF ANTIOXIDANTS IN PROTECTING MICROGLIA FROM OXIDATIVE STRESS. Sophie
Lowther, Zainab Al-Kazaz, Fadi Kabbani, Lucas Miller, and Janaki Iyer. Northeastern State University.

**YEAST INVERTASE IMMOBILIZATION BY SODIUM ALGINATE. Kong Lee and Sean Kim.
Northeastern State University.

SECTION K: MICROSCOPY
Room 134
Section Leader: Hannah King

MICROSCOPY SECTION MEETING

SECTION L: MATHEMATICS, COMPUTER SCIENCE, AND STATISTICS
Room 120
Section Leaders: Andrew Wells and Michelle Lastrina

EXPLORATIONS IN CIRCLE TIC-TAC-TOE. Michelle Lastrina. East Central University.
NBA PLAYER DISTRIBUTIONS BY TEAM. Andrew Wells. East Central University.

*WHEN CHEMISTRY MEETS AI MODELING SOLUBILITY WITH DEEP LEARNING. Katherine Farell,
Yitong Yao, and Andrew Lang. Oral Roberts University.

*STEPS TO SUCCESS: HOW WELLNESS DRIVES FLOURISHING. Duoduo Cai, Emily Walz, Ella Howard,
Kennedy Seggelke, Chloe Winkler, Myra Bloom, Scarlet Jost, Andrew Lang, Nancy Mankin, Philip Nelson, and
Enrique Valderrama. Oral Roberts University.

MATHEMATICS, COMPUTER SCIENCE, AND STATISTICS SECTION MEETING

SECTION M: ENVIRONMENTAL SCIENCES
Room 134
Section Leaders: Eric Howard and Charles Crittell

*EVALUATING SOIL PHYSICAL PROPERTIES ON OKLAHOMA SOILS: THE ROLE OF BIOCHAR
AMENDMENTS. MaKayla Friend, Jonathan Medellin, Nimalka Weerasuriya, and Benedicte Bachelot. Oklahoma
State University - Stillwater.

ENVIRONMENTAL SCIENCES SECTION MEETING

SECTION N: BIOMEDICAL SCIENCES
Room 111
Section Leaders: Alisha Howard

**CHARACTERIZING DUAL SPECIFICITY PHOSPHATASES IN CHLAMYDOMONAS. Mylissa Stover and
Nedra Wilson. Oklahoma State University - Center for Health Sciences.
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Poster #85

Poster #86

Poster #87

LATEST STRATEGY IN SYNTHESIS AND CHARACTERIZATION OF CHIRAL MAGNETIC
NANOPARTICLES. Tej Nath Lamichhane. University of Central Oklahoma.

DANDELION SEED EXTRACT EXHIBITS BROAD-SPECTRUM, DOSE-DEPENDENT CYTOTOXICITY
ACROSS MULTIPLE CANCER CELL LINES. Christina Hendrickson. Oklahoma City University.

CHICK MODEL OF MATERNAL PHENYLKETONURIA. Nikki J Seagraves. Oklahoma City University.
BREAK

*CHARACTERIZATION OF HUMAN POLE1 MUTANTS TO INVESTIGATE DISEASE. Nick Botto!, Lydia
Ostmo?, and Sapna Das-Bradoo!. 'Northeastern State University; 2Oklahoma State University-Center for Health
Sciences.

*EVALUATING THE SELECTIVE CYTOTOXIC EFFECTS OF LAETIPORUS SULPHUREUS EXTRACTS
ON PATIENT-DERIVED ACUTE LYMPHOBLASTIC LEUKEMIA CELLS. Dominic Carrano. Oral Roberts
University.

*BIOLOGICAL CHARACTERIZATION OF A NOVEL LDHA INHIBITOR AGAINST PANCREATIC
CANCER. Amery Good, Ty Elliot, and Horrick Sharma. Southwestern Oklahoma State University.

*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.

BIOMEDICAL SCIENCES SECTION MEETING

*DISSECTING THE FILS MUTATION IN POLE AND ITS ROLE IN DNA REPLICATION. Zachary Burks,
Lydia Ostmo, and Sapna Das-Bradoo. Northeastern State University.

*A NEW ANTIVIRULENCE SIGNAL PRODUCED BY PSEUDOMONAS AERUGINOSA. Crissy Villasmil-
Velasco, Jake Patterson, Hollis C. Holcomb, and Erika I. Lutter. Oklahoma State University - Stillwater.

*ANALYSIS OF ALPHA GLOBIN CLUSTER IN BULLDOGS AFFLICTED WITH FETAL ANASARCA.
Abigail Welt and Andrew Duncan. East Central University.

*DEVELOPING A STRATEGY TO RESCUE PATIENTS WITH FILS SYNDROME. Tyler Armstrong', Aditya
Das~, Lydia Ostmo®, and Sapna Das-Bradoo'. 'Northeastern State University; 2University of Minnesota;
30klahoma State University-Center for Health Sciences.

*EVALUATION OF PCL MICROFIBERS FRAGMENTS IN COLLAGEN MATRIX AND FIBROBLASTS.
Asia Bayat. University of Central Oklahoma.

HISTOPATHOLOGY OF BULLDOG ANASARCA. Charlie Rogers and Andrew Duncan. East Central
University.

**INVESTIGATION OF THE MICROBIAL AND MOLECULAR CORRELATES OF MORGELLONS
DISEASE. Samantha G. Rice and Randy S. Wymore. Oklahoma State University - Center for Health Sciences.

*TESTING THE ANTIMICROBIAL ACTIVITY OF LAB SYNTHESIZED COMPOUNDS. Delminio R. Finch,
Noopur Dasgupta, Susila Thapa, Jeanne L. Bolliger, and Erika Lutter. Oklahoma State University - Stillwater.

*CONFIRMING SUCCESSFUL GENOMIC INTEGRATION OF POLE1-FILS MUTATION IN HUMAN
CELLS. Mary Burks, Lisa Londen, Lydia Ostmo, and Sapna Das-Bradoo. Northeastern State University.

*LITERATURE REVIEW OF EARLY DETECTION AND PREVENTION OF PRESSURE ULCERS USING
SEM SCANNERS AND SMART BANDAGES. Lujayn Alkalani, Zoha Asim, Adam Albirini, Laith Alkalani,
Maha Asim and Nesreen Alsbou. University of Central Oklahoma.

*STUDY OF PRESSURE ULCER INJURY PATHOGENESIS AND EARLY DETECTION. Maha Asim,
Lujayn Alkalani, Zoha Asim, Adam Albirini, Laith Alkalani, and Nesreen Alsbou. University of Central
Oklahoma.

*THE EARLY DETECTION AND PREVENTION OF PRESSURE ULCERS USING SMART BANDAGE
TECHNOLOGY AND MICROWAVE RESONANT SENSORS. Laith Alkalani, Adam Albirini, Zoha Asim,
Lujayn Alkalani, Maha Asim and Nesreen Alsbou. University of Central Oklahoma.

*Undergraduate Presentation ~ **Graduate Presentation

8§|Page



2025 Annual Technical Meeting Abstracts

(sorted by presenter's last name)

Rustem Fatih Albayrak (Oklahoma State University - Stillwater)

** A PRECIPITATION-DRIVEN MICROBIAL SHIFT: BACTERIAL VS FUNGAL CORRELATES OF CARBON STORAGE
IN OKLAHOMA FORESTS

Forest soils constitute the largest terrestrial carbon reservoir, yet their stability under changing precipitation regimes remains a
critical uncertainty in climate projections. While belowground microbial communities regulate carbon cycling, how precipitation
alters the relative importance of bacteria versus fungi as drivers of carbon storage is poorly understood. This study tests the
hypothesis that precipitation regime determines whether bacterial or fungal communities are stronger predictors of total
ecosystem carbon storage. We leverage Oklahoma's pronounced precipitation gradient (400-1200 mm/yr) across 50 forest plots
representing major vegetation types. Bacterial (16S rRNA) and fungal (ITS2) communities are being characterized through
amplicon sequencing, while carbon stocks are quantified through forest inventories and soil organic matter analysis. Using
Structural Equation Modeling, we are testing how precipitation moderates relationships between microbial diversity and carbon
storage. We predict a systematic shift from fungal-dominated carbon storage mechanisms in high-precipitation eastern forests to
bacterial-dominated mechanisms in low-precipitation western woodlands. This research will provide crucial insights into climate-
microbe-carbon interactions and inform climate-resilient forest management strategies tailored to Oklahoma's diverse
precipitation regimes.

Laith Alkalani, Adam Albirini, Zoha Asim, Lujayn Alkalani, Maha Asim and Nesreen Alsbou (University of Central
Oklahoma)

*THE EARLY DETECTION AND PREVENTION OF PRESSURE ULCERS USING SMART BANDAGE TECHNOLOGY
AND MICROWAVE RESONANT SENSORS

The focus of our research revolves around the early detection and prevention of pressure ulcers by using smart bandage
technology and microwave resonant sensors. Pressure ulcers, also known as bedsores, are localized injuries to the skin and/or
underlying tissue that arise when blood flow to the tissue is cut off for too long due to sustained pressure and/or friction . In the
early stages,pressure ulcers and their effects can be easily reversed. It is mainly stage two and onwards,however, that pressure
ulcers become exponentially more life threatening and expensive to treat. These wounds not only threaten the health of the
patients but also impose major financial burdens on healthcare systems. Through our research, we analyzed multiple scholarly
articles to understand how smart bandages and microwave-based sensing methods can identify pressure ulcers before they appear
on the skin’s surface. Smart bandages use integrated sensors, such as temperature, moisture, pressure, pH, and impedance
sensors, to monitor the wound's microenvironment in real time and send data wirelessly to healthcare providers. Similarly, by
measuring impedance as well as observing the dielectric properties of cells, it is possible to detect the severity of pressure ulcers
before they are able to make physical appearances in the skin. Our findings conclude that if we combine these sensing
technologies it can greatly enhance early detection and help the prevention of pressure ulcers. By finding early signs of skin
damage,caregivers can help early and stop wounds from becoming worse, reducing complications, hospitalization, and just the
overall cost of care. In general, our research highlights that engineering innovations such as intelligent bandages and resonant
sensors can revolutionize wound treatment and improve patient outcomes.

Sophie Lowther, Zainab Al-Kazaz, Fadi Kabbani, Lucas Miller, and Janaki Iyer (Northeastern State University)

*ROLE OF ANTIOXIDANTS IN PROTECTING MICROGLIA FROM OXIDATIVE STRESS

Neurodegenerative diseases such as Alzheimer’s and Parkinson’s disease are characterized by neuronal loss, mitochondrial
dysfunction, oxidative stress, and protein aggregates that impair synaptic communication and energy metabolism. Microglia are
the immune cells of the nervous system. When they undergo oxidative stress, they can induce inflammation that can promote
Alzheimer's and Parkinson's disease. Antioxidants are known to promote redox balance and support cell survival by reducing
oxidative damage in the cell. In this study, we examined the effects of the antioxidants N-acetylcysteine (NAC) and resveratrol on
C20 microglial cells that are subjected to oxidative stress. We hypothesize that treatment of microglia with these antioxidants will
reduce the oxidative stress and enhance cell viability. By performing cell viability assays and observing the cells by microscopy
for any morphological changes, we found that NAC was more effective in protecting the microglia from oxidative stress. Future
experiments will be designed to evaluate how NAC is able to counter oxidative stress in microglia. These findings will allow us
to gain more insight into the therapeutic potential of NAC in preventing neuroinflammation.

Jonathan Almanza, Madilyn Crisp, Darby Elmore, Mckaegan Gregory, Erica Kline, Erik Mesta, Daniel Rocha, and
Renan Bosque (Southwestern Oklahoma State University)

*STRIKE VS STILL: THE IMPACT OF RATTLESNAKE POSTURE ON ANIMAL BEHAVIOR

Rattlesnakes show distinctive defensive behaviors when threatened, including body coiling, elevation of the anterior body, and
rattling of the tail, which may function as warning signals to deter potential predators, reducing the likelihood of attack. Since
records of predators interacting with snakes are scant, the effectiveness of these warning signals is not well known. In this study,
we investigate how different rattlesnake postures affect the behavioral responses of other animals in their natural environment.
We placed realistic rattlesnake replicas in the Wichita Mountains, Oklahoma, and monitored them using camera traps. We used an
S-shaped “striking” position and another in a non-elevated S-shaped “non-defensive” position. The camera traps recorded
interactions of local fauna with each model, allowing us to compare rates and types of behavioral responses, including avoidance,

*Undergraduate Presentation ~ **Graduate Presentation
3|Page



vigilance, and investigation. We hypothesize that animals will exhibit stronger avoidance or vigilance behaviors toward the
elevated, striking posture compared to the non-defensive posture. By analyzing these interactions, we aim to better understand
how rattlesnake posture influences the behavior of other animals.

Ywahae Law Anthem, Diego De La Torre, Celestino Velasquez, and William P. Ranahan II (Oral Roberts University)

*INVESTIGATING THE ANTIBACTERIAL POTENTIAL OF MEDICINAL MUSHROOM SECRETIONS ON HUMAN GUT
BACTERIA

Antibiotic resistance is a primary global health concern, creating an urgent need to identify new therapeutic agents. Historically,
fungi have been a prolific source of such compounds, yielding the first antibiotics like penicillin. This historical precedent
provides a strong rationale for reinvestigating fungal metabolites as antibiotic resistance becomes increasingly difficult to
overcome. Following this precedent, medicinal mushrooms were investigated, which are known for producing a variety of
bioactive compounds, as a potential source for new antibacterials. However, their efficacy against bacteria inhabiting the human
gastrointestinal tract remains underexplored. This study examined the effects of fungal secretions from Ganoderma lucidum
(reishi), Hericium erinaceus (lion’s mane), and Trametes versicolor (turkey tail) on the growth of three gut-dwelling bacteria—
Escherichia coli, Proteus vulgaris, and Enterobacter aerogenes—using a standardized disc diffusion assay. Results showed no
inhibitory effect against E. coli or E. aerogenes. However, all three fungal secretions demonstrated notable antibacterial activity
against P. vulgaris. These findings support the continued exploration of medicinal mushrooms for novel therapeutics, particularly
against opportunistic gut pathogens.

Tyler Armstrong!, Aditya Das?, Lydia Ostmo?, and Sapna Das-Bradoo' ('Northeastern State University; 2University of
Minnesota; *Oklahoma State University-Center for Health Sciences)

*DEVELOPING A STRATEGY TO RESCUE PATIENTS WITH FILS SYNDROME

Efficient and accurate DNA replication depends on intricate protein complexes that ensure fidelity and prevent mutations leading
to genomic instability and disease. DNA polymerase € (Pole) complex plays a critical role in both the initiation and elongation
phases of DNA replication. This complex comprises four subunits: POLE1, POLE2, POLE3, and POLE4. POLE] is the catalytic
and essential subunit, serving as the structural scaffold that anchors the other three subunits through its C-terminal domain. In
patients with FILS syndrome (Facial dysmorphism, Immunodeficiency, Livedo, Short stature), a premature stop codon in POLE1
results in the loss of the final 725 amino acids, in addition to a 51-amino acid deletion caused by aberrant exon 34 splicing. The
resulting non-functional C-terminal region includes zinc finger domains and the interaction site for POLE2, both of which are
crucial for leading strand DNA replication. The goal of our project was to restore the C-terminus of POLE1 and evaluate its
functional impact. Using site-directed mutagenesis, we corrected the frameshift mutation in the POLE1 gene associated with
FILS syndrome and expressed the modified gene from a plasmid. The mutated plasmids were transformed into competent
bacteria and selected on antibiotic containing plates. Colony PCR was performed to confirm successful plasmid uptake. PCR
products from positive clones were purified and sent to Azenta for sequencing. DNA sequencing confirmed restoration of the
correct reading frame and removal of the premature stop codon, resulting in an intact C-terminus region, although the internal 51-
amino acid deletion remains. Ongoing studies aim to determine whether the restored C-terminus of POLE1 can re-establish Pole
complex functionality. This work will provide a foundation for understanding how POLE1 dysfunction contributes to FILS
syndrome and may help in developing targeted therapeutic strategies.

Maha Asim, Lujayn Alkalani, Zoha Asim, Adam Albirini, Laith Alkalani, and Nesreen Alsbou (University of Central
Oklahoma)

*STUDY OF PRESSURE ULCER INJURY PATHOGENESIS AND EARLY DETECTION

Pressure ulcers (PUs) represent a major global healthcare crisis, ranking as the third most costly condition worldwide, behind
only cancer and cardiovascular disease. PUs disproportionately affects elderly, hospitalized, and bedridden patient populations.
These injuries are initiated by prolonged mechanical pressure against bony areas, causing localized ischemic injury- a state of
inadequate tissue blood supply- that rapidly triggers deep tissue destruction long before visible clinical signs appear. Established
injuries are often too late to treat, and current systematic risk assessment tools lack the preemptive precision required for truly
early interventions. This research project serves as a literature review of the fundamental biological and physiological foundation
of early pressure ulcers. This study is part of an ongoing microwave research in the school of engineering for the design and
development of a portable microwave device for early detection of pressure ulcers. The literature analysis focused exclusively on
the sub-clinical processes of early PU formation, correlating the progressive stages of tissue damage with the fundamental
anatomy and physiology of skin and underlying tissues. The review traces the damage from Stage 1, affecting the superficial
epidermis and leading to discoloration, through Stage two with partial-thickness loss across the dermis, to Stage 3 with full-
thickness loss into the hypodermis or subcutaneous tissue, and finally to Stage 4, involving extensive destruction down to the
muscle tissue and bone. The study review identifies key structural and electrical markers that signal pre-ulcerative damage,
defining the critical shift from reversible injury to irreversible tissue necrosis. These findings highlight the diagnostic potential of
monitoring specific changes in the bioelectrical properties of cells, including bioimpedance, resistance, and capacitance, as
objective, early indicators essential for understanding and managing PU development.
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Lujayn Alkalani, Zoha Asim, Adam Albirini, Laith Alkalani, Maha Asim and Nesreen Alsbou (University of Central
Oklahoma)

*LITERATURE REVIEW OF EARLY DETECTION AND PREVENTION OF PRESSURE ULCERS USING SEM
SCANNERS AND SMART BANDAGES

Pressure ulcers are wounds that may penetrate deeply into the skin and tissue of bony parts of the body, especially the feet, hips,
and back. As the name implies, they form due to factors such as shear, pressure, and friction. These injuries are commonly found
in bedridden and long-term medically equipped patients. These injuries can lead to infections, discomfort, and perhaps fatal
consequences. It is important to take precautions to avoid these issues. This research discusses two technologies, Subepidermal
Moisture Scanners and Smart Bandages, used to identify and treat pressure ulcers. Multiple medical studies relating to these
technologies were reviewed, to find better ways to prevent pressure ulcers. Subepidermal Moisture (SEM) Scanners and smart
bandages are innovative technologies. SEM scanners evaluate a patient’s moisture content using bioimpedance and bio-
capacitance. Utilizing this technology and detecting these levels in the skin before it becomes visible allows for earlier
intervention. Smart bandages make use of small sensors to monitor pressure, temperature, and moisture of the ulcer and can warn
nurses or hospital systems of a problem. The results of these studies prove that patients scanned with SEM scanners developed
less pressure ulcers than those who underwent visual skin assessments. The greater the SEM readings (over 0.6), the higher the
risk of developing pressure ulcers, allowing health care workers to take quick action. Similarly, smart bandages were also
effective in detecting early skin breakdown, reducing infection, and making the patients more comfortable by reducing the
number of dressing changes. While still expensive and not yet prevalent in hospitals, both technologies can make patient care
safer, more efficient, and more strategic in preventing pressure ulcers.

Benedicte Bachelot, Tana Wood, and Jesse Lasky (Oklahoma State University - Stillwater)

TROPICAL FOREST RESPONSES TO ALTERED CLIMATE

The soil microbiome plays key roles in structuring plant communities. Soil-born fungal pathogens can lead to negative feedback
which may promote high plant species diversity. Mutualists, such as arbuscular mycorrhizal fungi, can promote or disrupt plant
species diversity. Studies have increasingly highlighted the need to consider both pathogens and mutualists when studying plant
community structure. With climate change, biotic interactions shift adding to the urgency to understand how pathogens and
mutualists simultaneously shape plant communities. Here, we combined an in-situ warming field experiment with a shade house
experiment, to investigate the role of the soil microbiome in modulating plant demographics. We hypothesized that when fungal
pathogen communities are altered, negative density dependent feedback decreases leading to high seedling growth/survival. In
contrast, when mutualist communities are altered, negative density dependent feedback increases resulting in low seedling
growth/survival. These effects of the mycobiome will depend on the soil source and moisture treatment because warming and
moisture influence fungi. Finally, we expected the effects of the mycobiome on plant demographics to be in part shaped by plant
root exudates. We found that microbiome treatment, soil inoculum, and soil moisture altered seedling demographics and traits. In
particular, we detected shifts from positive to negative density dependent feedback when altering the fungal pathogen
communities in ambient and warming plot inoculum, and the opposite when altering arbuscular mycorrhizal fungi. However,
these effects were reversed when the seedlings experienced added drought stress. Together, these results suggest that warming
might enhance the impacts of the soil microbiome on plants but not in conjunction with drought. Therefore, the importance of the
soil mycobiome in structuring plant communities will depend on both future temperature and rainfall, highlighting the need for
experiments to manipulate both climatic variables.

Basant Banjara and Benjamin Tayo (University of Central Oklahoma)

**COMPARATIVE ANALYSIS OF MACHINE LEARNING AND DEEP LEARNING APPROACHES FOR CLASSIFYING
DNA NUCLEOTIDES FROM 2D MOS2 NANOPORE IONIC CURRENT SIGNALS

Nanopore-based DNA sequencing lets us study single molecules in real time by measuring how nucleotides disrupt ionic currents
as they pass through a nanopore. These current shifts carry valuable information, but they also introduce noise and variability,
which makes accurate base classification difficult. But deep learning models like CNNs and LSTMs can classify bases with high
accuracy, but they need large datasets and heavy computing power. To address this, we built a more efficient approach using an
optimized XGBoost classifier. We cleaned the data with statistical outlier removal and engineered 13 features from translocation
time and current signals. To enhance classification performance, we applied statistical outlier removal and engineered 13 domain-
specific features from translocation time and current signals. These features capture central tendency, variability, and higher-order
distributional properties of ionic current, as well as temporal dynamics of nucleotide passage, effectively condensing noisy raw
signals into structured representations. By providing XGBoost with interpretable and discriminative descriptors, the model can
exploit nonlinear feature interactions more efficiently, leading to improved accuracy on limited data. Our approach achieves
approximately 96% classification accuracy, surpassing traditional classifiers and performing competitively with deep learning
methods. This demonstrates the viability of gradient-boosted decision trees as a lightweight, interpretable, and scalable solution
for nucleotide classification, particularly in real-time or resource-constrained environments. Future work will explore integrating
temporal dynamics and deploying the model for streaming nanopore sequencing workflows.

Glendon Barnes, Niloy Kumar Das, and Matthew T. Cabeen (Oklahoma State University - Stillwater)
*FUNCTIONAL DISSECTION OF THE RSBT PROTEIN IN BACILLUS SUBTILIS

Bacterial cells encounter several forms of environmental stress in their environment. Temperature extremes, acidic or basic
environments, and ethanol are examples of environmental stressors. The bacterium Bacillus subtilis is unusual in that it uses
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cytoplasmic complexes known as stressosomes to detect and respond to these stressors. RsbT (regulator of sigma B) plays an
important role in mediating the stress response. In the absence of stress, RsbT is sequestered by the stressosome complex. The
detection of stress triggers a signaling pathway beginning with the release of RsbT from the stressosome complex and ending
with a 6B -mediated stress response. Thus, the release of RsbT is crucial to the environmental stress response. Recent
experiments revealed that cells lacking stressosomes but retaining RsbT can still respond to environmental stress, implying that
RsbT may have innate stress-sensing capabilities. Despite its importance in the signaling pathway, the specific regions of RsbT
critical to its function are poorly understood. A previous study identified several amino acid positions within RsbT that block the
wild-type stress response when mutated. Knowing that RsbT can work independently of the stressosome, the question is whether
these mutations impact the stress-sensing capabilities of RsbT or only impact its release from the stressosome. Through selective
mutations of amino acids within RsbT, their contributions to the overall structure and function of the protein can be better
understood. A less reactive amino acid such as alanine will be used in seven different point mutations. We will assess the cB
responses of these mutants in strains both containing and lacking stressosomes.

Yashi Batra and Matthew T Cabeen (Oklahoma State University - Stillwater)

**UNDERSTANDING CITRATE UPTAKE REGULATION IN PSEUDOMONAS AERUGINOSA: ADAPTATIONS TO LOSS
OF THE TCTDE TWO-COMPONENT SYSTEM

Pseudomonas aeruginosa, an opportunistic pathogen associated with chronic infections, prefers citrate and other organic acids
over glucose as a carbon source. However, the molecular components controlling citrate uptake remain poorly understood. The
two-component system (TCS) TctDE has been implicated as a central regulator, where TctE functions as the citrate-sensing
sensor kinase and TctD as the response regulator. This study aims to better understand the TctDE TCS by identifying and
characterizing compensatory mutations that restore growth on citrate in its absence. Deletion of tctE or the entire tctDE operon
does not completely abolish growth on citrate but instead leads to an extended lag phase of 24-35 h before growth. Adapted
strains that eventually grow exhibit significantly earlier growth on citrate compared to their parental deletion mutants. Whole-
genome sequencing of an adapted tctE strain (lacking the sensor kinase) identified a compensatory Y98C substitution in TctD that
appears to confer constitutive activation and no longer requires TctE-mediated phosphorylation. Consistent with this
interpretation, growth of a non-phosphorylatable TctDD51A mutant on citrate is rescued by additional Y98C substitution. Further,
AlphaFold modeling and size-exclusion chromatography suggested that the YO8C substitution stabilizes the active, dimeric form
of TetD even without phosphorylation, revealing a potential mechanism for constitutive activation. Separately, we found that
several independently adapted tctDE strains carried different mutations in pilY1, encoding a pilus tip protein. Deletion of pilY1

in a tctDE background phenocopied the mutations and restored growth on citrate. Further analysis confirmed that growth of a
ApilY'1 mutant on citrate still relies on the same citrate transporters normally regulated by TctDE. Together, these findings
provide novel insights into the regulation of citrate uptake in P. aeruginosa and reveal an unexpected connection between citrate
uptake and PilY1, an important virulence-associated cell structure.

Asia Bayat (University of Central Oklahoma)

*EVALUATION OF PCL MICROFIBERS FRAGMENTS IN COLLAGEN MATRIX AND FIBROBLASTS

Polycaprolactone is a degradable biological polymer with potential application in medical sutures and soft tissues. In this study,
we evaluated how fibroblast cells response to PCL microfiber fragments. Human Fibroblasts (HDF 03869) were then used to
generate collagen lattices (collagen type I Rat Tail) in the presence of PCL fiber fragments. They were maintained in culture for
about 5 days, then fixed and stained to evaluate cell proliferation and myofibroblasts. In result, Presence of proliferative cells and
myofibroblasts around PCL microfibers regions indicated excellent biocompatibility of microfibers. These findings suggest PCL
microfibers would be an effective alternative material for suturing.

Samikshya Giri, Adrienne Jones, Anna Rockwood, Todd Halihan, Lauren Haygood, and Sabrina Beckmann (Oklahoma
State University - Stillwater)

MICROBIAL DARK OXYGEN PRODUCTION IN FRESHWATER AQUIFERS

Microbial dark-oxygen production has recently been observed in marine and groundwater environments, carried out by
ammonium-oxidizing archaea (AOA). These archaea oxidize ammonium to nitrite to meet their energy needs and are abundant in
environments with high, very low, or depleted oxygen levels. Recent studies have shown that the ammonium-oxidizer
Nitrosopumilus maritimus can produce oxygen and dinitrogen in the dark (Kraft et al., Science, 2022). In this study, we examine
the microbiology, hydrology, and geochemistry of both a contaminated groundwater site and a non-contaminated site within the
Arbuckle-Simpson Aquifer. The contaminated site exhibits varying levels of contamination with chlorinated compounds.
Electrical Resistivity Imaging (ERI) indicated low bioactivity within the contaminated groundwater plume, which aligned with
total cell counts ranging from 1.1x10'6 to 9.1x10'7 cells/mL, similar to those in the non-contaminated control well (3.7x10'7
cells/mL). 16S rRNA sequencing and quantitative PCR (qPCR) targeting bacterial, archaeal, and dehalogenase genes revealed
that dehalogenating bacteria belonging to the phyla Chloroflexi and Deltaproteobacteria are present at very low abundances,
below 1% of the overall microbial community. They are likely mostly inactive due to high oxygen levels and the groundwater’s
redox potential. Surprisingly, we detected an aerobic or facultatively anaerobic microbial community comprising bacteria and
archaea, predominantly ammonium-oxidizing archaea (AOA). The microbial communities were dominated by Nitrosopumilus
and Nitrososphaera, with relative abundances of up to 65% and 21% of the community, respectively, consistent with high
abundances of ammonium-oxidizing genes (amoA). At the non-contaminated groundwater site, seven bacterial and archaeal
species capable of dark oxygen production were identified in the aquifer. The pathways for dark oxygen production are not yet
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fully understood. Our results suggest that these microbes could raise the aquifer's redox potential, resulting in implications for the
development of new electrode-monitoring systems and overall aquifer assessment strategies.

Emali Bellis and Douglas Bryhan (East Central University)

AN ESTIMATION OF THE EXPLOSIVE ENERGY OF BLACK POWDER IN THE 1864 BATTLE OF THE CRATER

Black Powder is an explosive mixture that is typically made of potassium nitrate, charcoal, and sulfur, though other variations
exist. This poster will examine the composition of a blasting-grade black powder, specifically American blasting powder, and the
amount stored in kegs during the Civil War event in 1864, known as the Battle of the Crater. By analyzing the number of kegs
and the possible chemical composition of black powder used, this study aims to estimate the explosive energy released during the
beginning of this battle.

Nick Botto!, Lydia Ostmo?, and Sapna Das-Bradoo! ('Northeastern State University; 2Oklahoma State University-Center for
Health Sciences)

*CHARACTERIZATION OF HUMAN POLE1 MUTANTS TO INVESTIGATE DISEASE

During DNA replication, the double-stranded DNA helix must unwind to create two single strands, which serve as templates for
synthesizing new DNA strands. This process is facilitated by a complex of proteins known as the replisome. Among its key
components is DNA polymerase epsilon, a multi-subunit enzyme. If anything disrupts the function of DNA polymerase epsilon, it
can impair its interactions with other critical replisome proteins, thus hindering DNA replication. Mutations in POLE1, a subunit
of DNA polymerase Epsilon, alter its interaction with other replisome proteins in yeast. Mutations in the conserved C-terminus of
POLE1 may impact its structure in humans, potentially altering its function. To investigate whether similar effects occur in
human cells as observed in yeast, we have introduced specific mutations into POLE1 using site-directed mutagenesis to generate
mutant plasmids which are then transfected to human cells. Site-directed mutagenesis was performed using primers designed to
introduce specific POLE mutations. We successfully generated GE and WQ double mutants, which were confirmed by Sanger
sequencing. In addition, we created a POLE variant that resulted in the expression of a truncated protein similar to that observed
in FILS patients. Western blot analysis confirmed the expression of these POLE1 mutant proteins. We are currently performing
immunoprecipitation of wild-type and mutant POLE1 proteins, followed by mass spectrometry analysis, to identify differences in
their interacting protein profiles. Understanding how the replisome proteins interact in human cells, compared to yeast, is crucial,
because disruption between these interacting proteins is correlated with diseases such as cancer. This study aims to provide new
insights into these interactions, building on previous findings in yeast models.

Bailey Brandt!, Raygan Sinclair!, Lindsey J. Long!, and Laura Reed? ('Oklahoma Christian University; 2Genomics
Education Program-University of Alabama)

*SIK3 IS MORE CONSERVED THAN RL IN THE INSULIN SIGNALING PATHWAY

The insulin signaling pathway is responsible for regulating metabolism and growth, within Drosophila as well as other
organisms. Drosophila was used specifically in this study to measure and observe the gene conservation within its various
species. In this study, a variety of comparative genomic approaches were used in order to compare the conservation of two genes,
Sik3 and rl. Genomic neighborhoods and genetic structure was used to assign divergence scores to Sik3 and rl. These divergence
scores were acquired by analyzing changes in genomic neighborhood, changes in the mRNA sequences and differences in
translated protein sequence. Due to previous studies, it is known that the more connections a gene has within a pathway, the more
conservation that gene will have. It was hypothesized that Sik3 is more conserved than rl in the Insulin Signaling Pathway in
Drosophila. While Sik3 has less gene interactions than rl, comparing divergence scores and genomic neighborhood showed Sik3
has less divergence, meaning that it is more conserved than rl.

Cassidy Brandt, Gina Errico, and Bénédicte Bachelot (Oklahoma State University - Stillwater)

**MYCORRHIZAL NETWORKS IN FRAGMENTED COSTA RICAN NEOTROPICAL FORESTS

Tropical forests are biodiversity hotspots increasingly threatened by fragmentation and intensive land management. Mycorrhizal
fungi are central to plant community dynamics, yet how their network organization responds to fragmentation, pathogen pressure,
and agricultural practices remains poorly understood. In this study, we integrate a theoretical model with empirical data from
fragmented forests in Costa Rica to examine how fungal pathogens, proximity to agricultural edges, and management intensity
influence the structure of arbuscular mycorrhizal (AM) and ectomycorrhizal (EcM) fungal networks. Our theoretical model
simulates plant—fungal interactions under varying levels of mutualism, reciprocity, and network topology, and incorporates
scenarios of random versus spatially structured enemy pressure to mimic pathogen spillover from agricultural edges. This
framework generates predictions about how AM and EcM fungal networks should differ in their stability and organization when
exposed to fragmentation and enemy pressure. To test these predictions, we constructed bipartite plant—fungal networks from data
collected across forest edges adjoining shaded and conventional coffee plantations in Costa Rica. We evaluated multiple indices
of network structure, including modularity, nestedness, connectivity, richness, evenness, and robustness, comparing observed
patterns against null expectations. By combining theoretical modeling with empirical field data, this work provides new insight
into the resilience and vulnerability of tropical plant—fungal networks in human modified landscapes.
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Jadie Brister!, Lainy Lewis!, Lindsey J. Long', and Laura Reed? ('Oklahoma Christian University; >Genomics Education
Program-University of Alabama)

*DIVERGENCE IS SIK3 OF DROSOPHILA SPECIES

This study investigated the evolutionary divergence of two genes, Salt-inducible kinase 3 (Sik3) and rolled (r1), across five
species of Drosophila, using D. melanogaster as the reference. Both genes are part of the insulin/TOR signaling pathway, which
regulates growth and metabolism. We hypothesized that Sik3 would be more divergent due to its metabolic role and potentially
fewer constraints on its function. Gene annotation was performed using tools provided by the Genomics Education Partnership to
build gene models, analyze protein sequences, and examine genomic neighborhoods. While Sik3 had lower sequence divergence
scores, rl is considered functionally more conserved, likely due to its central role in signal transduction and interaction with many
other proteins. These results suggest that gene conservation is influenced not just by how much a gene’s sequence changes, but
also by how critical its role is in cellular networks.

Miles Brunner and William Ranahan (Oral Roberts University)

*INVESTIGATING THE EFFECTS OF CELLULAR MICROENVIRONMENT ON THE ODONTOBLASTIC
DIFFERENTIATION OF BONE MARROW-DERIVED MESENCHYMAL STEM CELLS

The ability to regenerate tooth structure when a tooth experiences decay is sorely needed in modern dentistry. Current treatments
include ceramic and amalgam fillings or extraction and replacement with artificial teeth. The development of odontoblastic-like
cells to produce dentin is a crucial first step for furthering the field of regenerative dentistry. However, the best growth
environment to induce proper stem cell development remains unclear. This study investigated the morphology and gene
expression changes of bone marrow-derived mesenchymal stem cells grown under various microenvironmental conditions. Bone
marrow-derived mesenchymal stem cells were grown in the following microenvironments: on tissue culture plastic; on the dentin
surface of extracted wisdom teeth; embedded in a laminin-rich extracellular matrix (Matrigel TM); and embedded in a gelatin
methacryloyl hydrogel (GeIMATM). Cells were allowed to grow for 14 days before RNA extraction, followed by RT-PCR and
qPCR. Cells grown on the dentin surface of wisdom teeth displayed morphological changes, including cell stacking, while
expression of DMP1 was diminished relative to cells grown on plastic. Cells grown in Matrigel formed into spheroids and
increased Fam5C expression relative to control. Cells grown on Gelma displayed morphology and gene expression similar to
control cells grown on plastic. These data suggest that the microenvironment plays an important role in the regulation of gene
expression during odontoblastic development. The ultimate goal of tooth structure regeneration will require a concerted effort to
understand the microenvironmental cues involved. Future studies will focus on changes in gene expression related to
differentiation via RNAseq technology.

Derik Ferry and Douglas Bryhan (East Central University)

CORRELATIONS BETWEEN MELANOMA INCIDENCE AND UV-RELATED RISK FACTORS BY STATE

Melanoma is the most dangerous form of skin cancer, responsible for the majority of skin cancer—related deaths despite its
relatively low incidence. Because most melanoma cases are linked to excessive ultraviolet (UV) exposure, this study explores
potential correlations between melanoma incidence by U.S. state and environmental risk factors, including average temperature,
median sunlight exposure, and hours of direct sunlight. Data analysis was conducted to identify any statistically significant
relationships that might suggest how geographic and environmental conditions contribute to melanoma risk.

Joshua Cox and Douglas Bryhan (East Central University)

DIRECT CYCLE NUCLEAR ENGINE: EXPLORING PREVENTION OF RADIOACTIVE CONTAMINATION IN MOVING
PARTS

The Direct Cycle Nuclear Engine (DCNE) is a compact reactor concept that transfers heat directly from the core to the power
loop, aiming to reduce energy loss and simplify system design. Using very hot helium or supercritical CO- as the working fluid
has the potential to greatly improve efficiency over current reactors. Key challenges include preventing radioactive contamination
of moving parts, identifying materials that withstand extreme conditions, and ensuring safe, maintainable operation through
passive cooling and backup shutdowns. This poster explores strategies to prevent radioactive contamination in moving
components of the DCNE.

Emali Bellis and Douglas Bryhan (East Central University)

TURNING CHEMISTRY INTO MUSIC: CREATING ART WITH SCIENCE

At first glance, the fields of music and chemistry may seem unrelated. However, history reveals some notable intersections, like
Alexander Borodin (1833-1887), a prominent Russian composer was also a chemist who first described the synthesis reaction of
benzoyl fluoride. Beyond historical examples, these fields also share conceptual and structural parallels. Musical compositions
are created from a combination of notes and timing, much like how molecules are created from elements with varying reaction
rates. Both music and chemistry are fundamentally tied to vibration and frequency. Scientific methods, such as molecular
sonification, allow for atoms and molecules to be translated into musical compositions. These chemical music compositions hold
potential as educational tools for teaching complex chemistry concepts, encoding molecular structures, and exploring the creative
medium of chemistry by intersecting art and science. This poster will highlight the current research being done into this
interdisciplinary field.
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Austin Buchanan and Rickey Cothran (Southwestern Oklahoma State University)

*PREY SIZE PREFERENCES OF PREDATORS FOUND IN A WESTERN OKLAHOMA SPRING

Predator body size and size of prey capture traits are expected to affect prey preferences.Consequently, the composition of
predator assemblages is expected to contribute to selectionpressures experienced by prey populations. We hypothesized that small
predators with smallerpredatory structures will preferentially consume small prey, whereas predators with largepredatory
structures will consume a broader range of prey sizes and prioritize more rewardinglarge prey. To test our hypothesis, we are
conducting prey choice experiments for four differentodonate predators (two damselfly species and two dragonfly species) and
one crayfish predatorcollected from a freshwater spring in western Oklahoma. Each predator is placed in anexperimental unit
containing 30 amphipods, 10 of each of three size classes. Predatorpreference is determined by assessing the size distribution of
remaining amphipods afterpredation has occurred. While our experiment is ongoing, we expect the data to reflect thatprey-size
preference is directly proportional to predator morphology. The predators used in thisstudy are the most common predator species
in the freshwater spring. Therefore, the results willcontribute to understanding community structure, predatory niches, and size-
selective predationin the freshwater spring ecosystem.

Jackson Burkholder (Oklahoma State University - Stillwater)

**FROM FEROCACTUS TO CORYPHATHA: THE COMPARATIVE ANATOMY OF EXTRAFLORAL NECTARIES IN THE
TRIBE CACTEAE

Extrafloral nectaries (EFNs) are specialized glands in plants that secrete an aqueous solution of sugars and amino acids. Unlike
floral nectaries, which function primarily in pollination, EFNs are typically associated with plant defense, attracting invertebrates
whose presence and activity can reduce herbivory. EFNs were first observed in the cactus family in 1837 and since the late
1890’s it has been hypothesized that the EFNs of the tribe Cacteae represent highly modified secretory spines. Throughout the
20th century anatomical studies have been conducted on a small number of species, but the anatomy of these structures remains
completely undocumented for many genera, and the comparative anatomy of EFNs across every genus in the tribe in which they
occur has never been investigated. My study reaffirms the basic structure of these EFNs: a basal vascularized stalk filled with
subnectary parenchyma topped with a broad secretory head of nectary parenchyma cells which secrete nectar through a ruptured
cuticle. I provide additional evidence that they represent highly modified spines by proposing a classification system that shows
a gradient of more spinelike characteristics to those that are more specialized for secretion. Ferocactus-type EFNs are the least
specialized and have the most spine like characteristics, including their close association with the spines of areoles, loosely
organized vascular tissue, and a secretory head that consists of fiber-like cells which elongate from an intercalary meristem.
Sclerocactus-type EFNs are also associated with the spines of the areole but have a clavate secretory head devoid of fiber-like
cells and a single ring of vascular tissue in the stalk. Coryphantha-type EFNs are the most specialized as they have a strongly
capitate secrertory head without fiber-like cells, highly organized vascular tissue in a single ring of well-developed collateral
bundles and are associated with the axillary extent of dimorphic areoles.

Mary Burks, Lisa Londen, Lydia Ostmo, and Sapna Das-Bradoo (Northeastern State University)

*CONFIRMING SUCCESSFUL GENOMIC INTEGRATION OF POLE1-FILS MUTATION IN HUMAN CELLS

Polymerase Epsilon (POLE) is essential for leading-strand synthesis during DNA replication. Mutations in its catalytic subunit,
POLEL, are linked to a spectrum of disorders including facial dysmorphism, immunodeficiency, livedo, and short stature (FILS).
Notably, a single base pair substitution in POLE1 intron 34 leads to a truncated protein, impairing T lymphocyte proliferation
from G1 to S-phase. To decode the mechanisms underlying these pathogenic mutations, we aimed to establish a stable cell line
mimicking the FILS patient mutation. Using CRISPR-Cas9, we introduced FILS patient mutations into the AAVS1 safe harbor
locus in HEK293T cells. Transfection involved a Cas9 expression cassette and a guide RNA targeting AAVS1, along with a donor
plasmid carrying the mutated POLE1 gene flanked by AAVS1 homologous arms. Cas9-induced DNA breaks were repaired via
homologous recombination with the donor plasmid containing the POLE1 mutated gene (FILS), followed by selection with
puromycin. Successful genomic integration was confirmed by Western blot and Sanger sequencing. Western blot analysis of the
different clones identified two that expressed the truncated POLE1-FILS protein. Total mRNA was extracted from these two
clones, reverse-transcribed into cDNA, and subjected to PCR amplification of the full-length POLE gene. The resulting PCR
products were sequenced using Sanger sequencing, which confirmed the integration of POLE1-FILS into the AAVS1 genomic
locus in one of the clones (A5). Moreover, this clone exhibited delayed growth kinetics compared to the cell line expressing wild-
type POLE. We are currently planning to use CRISPR inhibitory system (dCas9) to suppress the endogenous POLE gene,
allowing the cells to rely exclusively on the truncated POLE1-FILS gene as the sole source of DNA polymerase epsilon. This
engineered cell line will serve as a valuable model to investigate the effects of POLE1 mutations on cell proliferation, cell cycle
regulation, and DNA repair mechanisms relevant to FILS syndrome.

Zachary Burks, Lydia Ostmo, and Sapna Das-Bradoo (Northeastern State University)
*DISSECTING THE FILS MUTATION IN POLE AND ITS ROLE IN DNA REPLICATION

The replisome, a multiprotein complex responsible for unwinding, synthesizing, and reassembling DNA, plays a central role in
DNA replication. A key component of this machinery is DNA Polymerase €, a four-subunit enzyme that synthesizes the leading
strand. Mutations in Polymerase € can disrupt interactions with other replisome proteins, impairing replication. Such defects are
observed in FILS syndrome, a rare disorder characterized by facial dysmorphism, immunodeficiency, livedo, and short stature. In
this syndrome, a deletion in POLE exon 34 causes a frameshift beginning at S1483V, resulting in a premature stop codon at
position 1561. Cells carrying this mutation display a prolonged G1 phase and delayed entry into S phase. To investigate the
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effects of the FILS mutation on the replisome, we cloned both wild-type POLE and mutant POLE1 (FILS) into plasmids
containing an N-terminal GFP tag. Successful cloning was confirmed by DNA sequencing, and these constructs are currently
being transfected into human embryonic kidney cells for analysis of GFP-tagged protein expression by fluorescence microscopy.
Our next step is to determine whether the FILS POLE1 mutant can form a functional Polymerase € complex. This will be
assessed by examining interactions between POLE1 and POLE2 using confocal microscopy. The results of this study will provide
insights into the role of POLEI in DNA replication and improve our understanding of how the FILS mutation contributes to
disease pathology in patients.

Denna Bussinger (East Central University)

*OENOTHERA MACROCARPA AS APOTENTIAL SOURCE OF ANTIFUNGALS

Antifungal resistance has become a serious issue within the medical community, with fungal infections becoming increasingly
difficult to treat. The rising costs of medical care and pharmaceutical drugs has seen many looking for alternatives and falling
back on home remedies. Practically speaking, a tincture made from plant material is an easy home method to prepare remedies,
and alcohol extraction of plant secondary chemicals is often a first step in evaluating new potential antimicrobials. Here, we use a
native plant, Oenothera macrocarpa. In addition, the viability of O. macrocarpa’s antifungal properties from plants growing
under natural environmental conditions is also explored. Oenothera macrocarpa plants were measured and collected from a
natural population at the Oka Yanahli Nature Preserve near Connerville, Oklahoma. Predawn leaf water potentials (indicating soil
water availability), and midday leaf water potentials (indicating plant water use strategies) were measured and then plants were
harvested and brought back to the laboratory. Leaves were separated from stems, ground and placed in ethanol to make tinctures.
Plant tinctures were tested against a positive and negative control in a disk diffusion yeast assay. We predict that if O.
macrocarpa contains hydrophobic antifungal compounds, then the disc diffusion assay should show greater inhibition in discs
dipped in plant extracts compared to ethanol alone.Environmental data and zones of inhibition were analyzed. Not surprisingly,
the positive control (an over the counter antifungal) showed the greatest inhibition. Extracts varied in inhibition but were
typically non-zero. Both predawn and midday water potentials showed a negative slope with inhibition; however, these effects
were not significant. Evaluation of O. macrocarpa inhibition of yeast growth, showed little promise as an antifungal. Future work
will evaluate extract inhibition against E. coli growth, another area of concern for antibiotic resistant strains.

Duoduo Cai, Emily Walz, Ella Howard, Kennedy Seggelke, Chloe Winkler, Myra Bloom, Scarlet Jost, Andrew Lang,
Nancy Mankin, Philip Nelson, and Enrique Valderrama (Oral Roberts University)

*STEPS TO SUCCESS: HOW WELLNESS DRIVES FLOURISHING

At Oral Roberts University, whole-person education is not just a value, it’s a mission. Every student participates in a
comprehensive health and physical activity program designed to nurture spirit, mind, and body. Over the past decade, our
interdisciplinary undergraduate research group has investigated how wellness behaviors, especially physical activity, relate to
academic performance, retention, and overall flourishing. Drawing on a large multi-year dataset, we find consistent evidence that
students who maintain active, healthy lifestyles achieve higher GPAs and persist at greater rates, independent of background
factors such as personality or socioeconomic status.

Dominic Carrano (Oral Roberts University)

*EVALUATING THE SELECTIVE CYTOTOXIC EFFECTS OF LAETIPORUS SULPHUREUS EXTRACTS ON PATIENT-
DERIVED ACUTE LYMPHOBLASTIC LEUKEMIA CELLS

Cancer is a growing problem both domestically and worldwide with incidence rising among younger populations. It is the second
most common cause of death in the United States, and the leading cause of death worldwide. Nearly every household in America
will be directly or indirectly impacted by cancer. Several varieties of Leukemia exist with Acute Lymphoblastic Leukemia (ALL)
being the most common pediatric malignancy worldwide. Given that Leukemia is more challenging to treat than other cancer
types, and has more intense, prolonged treatment regimens, finding alternative and more effective therapies is essential. This
study explores the use of a fungal extract derived from Laetiphorus sulphureus, commonly known as Chicken of the Woods,
against patient derived ALL cells. Fungal extracts were harvested and used for cell cytotoxicity testing. Cell viability assays
showed selective toxicity of the extract on cancerous versus non-cancerous cells. These findings highlight the promising outlook
on continuing to study the use of fungal-derived compounds as possible agents to fight cancers without putting people through
the same intensive process that current treatments entail.

Jia Le Chin, Amy Corbett, and Melville Vaughan (University of Central Oklahoma)

*QUANTIFYING INTERMEDIATE FILAMENTS IN FIBROBLASTS TREATED WITH A MARINE SPONGE EXTRACT: A
USER-FRIENDLY METHOD

A user-friendly method to quantity fiber alignment using fluorescence microscopy, open-source software and Python. The
organization of vimentin intermediate filaments (IFs) is dependent on the presence of microtubules and plays a crucial role in
maintaining cell shape. A novel sea sponge extract, 02PD1L, has been shown to disrupt microtubules and induce depolarization
in human dermal fibroblasts (HDFs). There are many different methods to quantify cytoskeleton structure and organization, but
most are difficult for investigators without coding experience. To quantify the effects of 02PD1L on IFs, a protocol was
developed using Filament Sensor 2.0 (FS) and Python. Following fixation and indirect antibody staining, maximum intensity
projections of high-resolution 3D confocal laser scanning microscopy (CLSM) images were edited to show only one cell using
standard image manipulation software. FS extracted data from these images on IF orientation and length, as well as overall cell
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characteristics. The newly created python script analyzed the unaltered CSV output from FS by standardizing cell orientation
based on FS output, calculating the total length of IFs by orientation, and collecting other whole cell measurements provided by
FS. This data was then exported to a single CSV file, enabling easy visualization and statistical analysis of the relationship
between cell orientation and IFs. HDFs treated with 02PD1L exhibited a significantly lower proportion of total filament length
aligned within 5 degrees of overall cell orientation (95% CI: [0.094, 0.232]) compared to DMSO vehicle control. No significant
difference found in the total area of IFs between cells treated with 02PD1L (M=34869, SD=50897) and vehicle control
(M=43621, SD=35.624) conditions; t = -.750, p = .457. The new protocol was successfully executed by persons unfamiliar with
coding and oftfers a straightforward and approachable method to quantify IF organization in relation to cell orientation,
facilitating the study of drug or genetic effects on cytoskeletal dynamics.

Jerry H. Clark and Jake McCraw (East Central University)

PROPERTIES AND APPLICATIONS OF CHUA'S CIRCUIT

The Chua circuit is an example of a nonlinear circuit that exhibits chaotic behavior, giving a characteristic "double scroll"
attractor. Such a circuit is also notable due to being relatively simple in construction, requiring inexpensive electrical
components. We present some of the properties and applications of Chua's circuit as well as future work.

Madilyn Crisp, Jonathan Almanza, Darby Elmore, McKaegan Gregory, Erica Kline, Erik Mesta, and Renan Bosque
(Southwestern Oklahoma State University)

*SCALES AS OLD AS TIME: INSIGHTS FROM SWOSU NATURAL HISTORY MUSEUM’S HERPETOLOGICAL
COLLECTION

In an ever-changing world, preserved specimens in natural history museums remain a vital resource for studying biodiversity.
Well-documented museum specimens can help us understand, for example, how climate change is affecting biodiversity, reveal
patterns of human occupation of different regions, and provide tools to study evolution and systematics. Herpetological
collections, in particular, offer valuable insights into the distribution and prevalence of reptiles and amphibians across geographic
regions over time. As organisms that respond rapidly to environmental stressors, reptile and amphibian collections can help us
delineate conservation policies. The SWOSU Natural History Museum’s herpetological collection comprises hundreds of
specimens that hold substantial biological and historical significance. However, until 2025, no digital records existed for the
specimens housed at SWOSUNHM. Following a comprehensive inventory and verification process, we documented a total of
715 specimens, of which 571 contained complete associated data. Among these well-documented specimens, 328 are reptiles and
243 are amphibians. The remaining 144 specimens lacked sufficient data to be fully cataloged; of these, 108 are reptiles and 36
are amphibians. The digitized records include information such as species identification, collection date, geographic location
(county, state, country), collector’s name, and specific locality details, along with other relevant notes recorded by the original
collectors. Historical paper records associated with the collection indicate that 59 specimens listed in the archives have not yet
been physically located within the museum collection. The SWOSU Natural History museum’s herpetological collection has
already begun to provide key information about historical species’ distributions; we were able to locate a turtle specimen
(Dierochelys reticularia) that helped to confirm the existence of the species in Mississippi. Here, we present various findings
from the museum’s reptile and amphibian collection and discuss how this data helps contribute to understanding the long-term
value of preserved specimens in documenting ecological and geographical change.

Charles Crittell and Dan McInnes (East Central University)
ISOLATION OF EUGENOL FROM CLOVES IN THE BIOCHEMISTRY LAB

Eugenol is a terpene that is used in flavorings and perfumes. Additionally, it is used as an analgesic for tooth aches, and has
antioxidant and anti-inflammatory properties. Eugenol can be isolated using the technique of steam distillation and extraction.
Cloves, cinnamon and bay leaves are readily available sources of the terpene. This undergraduate biochemistry experiment
illustrates isolation of eugenol from cloves to obtain the pure oil. Characterization is done by IR spectroscopy.

Peter J. Damico!, Samuel G. Hegeman!, Lindsey j. Long!, and Nathan Mortimer? ('Oklahoma Christian University; 2Oregon
State University)

*COMPARATIVE VGAPDH ENZYMATIC ACTIVITY BETWEEN PARASITOID WASP SPECIES L BOU., L HET., AND G.
HOO

Parasitoid wasps infect host organisms, namely the common fruit fly Drosophila melanogaster (D. mel.), with their own eggs.
They do this by injecting the host larvae with venom to alter and better suit this host organism to the needs of the wasp’s
offspring. This venom contains proteins that alter the physiology, metabolism, and development of the D. mel. host larvae. This
alteration of the larvae is thought to make the maturing wasp inside more fit to survive by improving development by bettering
the nutritional content of the D. mel. larvae to optimally benefit the developing wasp. One such protein included in the venom is
glyceraldehyde-3-phosphate dehydrogenase (GAPDH). GAPDH is an enzyme that regulates energy metabolism through
glycolysis. The goal of this study was to determine the enzymatic activity of GAPDH in conditions similar to that of the
glycolysis process. This was tested by transformation, expression, and purification of vGAPDH, followed by a kinetic assay
where enzymatic properties such as maximum velocity (Vmax), Michaelis constant (Km), and turnover number (Kcat) for each
species were compared. We hypothesized that venom GAPDH (vGAPDH) enzymatic activity would be conserved across species
L. bou., L. het., and G. hoo. due to their high percent similarity within their respective protein alignments. After the methods
described above were performed, it was found that vVGAPDH activity was conserved across all three species of parasitoid wasps.
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Niloy Kumar Das, Rabindra Khadka, and Matthew T. Cabeen (Oklahoma State University - Stillwater)

**TRANSCRIPTIONAL FEEDBACK MEDIATES THE STRESSOSOME-INDEPENDENT ENVIRONMENTAL STRESS-
RESPONSE IN BACILLUS SUBTILIS

Bacillus subtilis utilizes 1.8-MDa protein complexes, called stressosomes, to sense environmental stress and activate the
alternative sigma factor 6B by releasing a sequestered protein called RsbT. However, we recently identified a stress response in
stressosome-deleted cells that nonetheless requires RsbT. How do cells without stressosomes sense stress? One clue was that we
observed an elevated level of RsbT in stress conditions. Therefore, we hypothesized that positive transcriptional feedback on rsbT
from the rsbT-containing operon promoter or from an undiscovered promoter might govern the RsbT-dependent stress-response.
To test this hypothesis, we engineered 6B reporter strains with or without the known operon promoter and with variable lengths
of upstream DNA of rsbT. Surprisingly, we observed a strong stress response with 700 bp upstream of rsbT but without the
known promoter. However, a shorter segment (~350 bp) upstream of rsbT without the known promoter failed to show any stress-
inducible response. By manually searching for consensus promoter sequences, we identified a cryptic promoter in the first half of
the 700-bp sequence that is cM-specific, which might drive the transcriptional feedback. As oM responds to many of the same
stressors as 6B, this was an attractive possibility. We thus engineered strains lacking or replaced for the -35 site of the cM-
specific promoter. Consistent with our hypothesis, we found no stress response without the cM-specific cryptic promoter.
Similarly, a strain deleted for M failed to show a stress response even when the cM-directed promoter was intact. Together,
these data imply that cM can increase rsbT transcription, thereby linking M to 6B in the stressosome-independent response.

Leah S. Dudley and Denna Bussinger (East Central University)

LEAF WATER POTENTIAL OF OENOTHERA MACROCARPA

Water status is a primary determinant of plant productivity and survival, influencing physiological and reproductive processes
across ecosystems. Individual variation in hydration can have strong consequences for growth form and reproductive output. We
investigated the relationships among leaf water potential, structural branchiness, and fruit production in Oenothera macrocarpa
(Missouri evening primrose), a drought-adapted perennial native to the southern Great Plains. Predawn and midday leaf water
potentials were recorded late summer in field-grown populations, and structural traits—number of living ramets (clonal
branches), branchlet count—and total fruit production were quantified for the focal ramet. Linear mixed-effects modelling was
used to explore how leaf water potential varied with vegetative and reproductive metrics while accounting for four distinct
sampling efforts. The predawn model based mean was -0.18 MPa (CI: -0.24, -0.11) , whereas midday potentials declined to —0.7
MPa (CI: -1.1, -0.4), consistent with moderate water stress. Predawn leaf water potentials became less negative with increasing
branch number and total ramets per genet, suggesting that larger, more clonal individuals were able to maintain higher hydration.
Greater branchiness was associated with more negative midday water potentials, implying higher transpirational load or reduced
hydraulic efficiency in more densely branched individuals. Conversely, midday water potentials increased slightly with total fruit
number, suggesting that plants with greater reproductive output were able to maintain higher hydration levels during peak
transpiration. This pattern may indicate that more fecund individuals possessed greater hydraulic capacity, deeper rooting access,
or occupied microsites with higher soil moisture availability. Together, these results imply that clonality and branching confer not
only reproductive and spatial advantages but also physiological resilience to drought in Oenothera macrocarpa.

Caden Elizalde, Seth Brecheen, Denna Bussinger, Dakota Cao, Amy Howard, Emree Hutchens, Grace Scott-Lang,
Michael Sherwood, and Elissa Yardy (East Central University)

*REGIONAL CLIMATE CHANGE BASED ON SALIX NIGRA HERBARIUM COLLECTION

Climate change has brought about and is predicted to bring about environmental changes such as a global increase in CO2. A
central theme in plant biology is how plants are likely to respond to these predicted changes. One way to assess what changes to
expect is by looking at the past. Herbaria record past plant attributes and thus can be used to predict the future. If we assume that
CO2 is changing at the regional scale, then plants may be responding both plastically and adaptively. For example, it may be that
as CO2 increases, the number of leaf stomata for C3 plants declines. In the current study, Salix nigra, housed at the East Central
University Herbarium, were evaluated. Dates ranged from 1940 to 1989 with locations from the central Oklahoma region;
additional regional samples were collected October 2025. We analyze leaf stomata on both upper and lower epidermis and their
ratio as a function of collection year. If plants alter the number of stomata on leaf surfaces to reduce water loss while maintaining
carbon assimilation, then we predict that year and stomatal densities will be inversely related. Future work will endeavor to tease
apart confounding effects such as temperature and water availability, also predicted to change according to current climate
models.

Katherine Farell, Yitong Yao, and Andrew Lang (Oral Roberts University)

*WHEN CHEMISTRY MEETS Al MODELING SOLUBILITY WITH DEEP LEARNING

Predicting solubility across diverse organic—organic systems remains one of the most challenging problems in computational
chemistry due to the nonlinear interplay between molecular structure, temperature, and solvent—solute interactions. In this work,
we fine-tune 3D-MolTS5, an open, transformer-based molecular language model, to predict the solubility of organic solutes in
organic solvents over a continuous temperature range.
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Delminio R. Finch, Noopur Dasgupta, Susila Thapa, Jeanne L. Bolliger, and Erika Lutter (Oklahoma State University -
Stillwater)

*TESTING THE ANTIMICROBIAL ACTIVITY OF LAB SYNTHESIZED COMPOUNDS

The rise of opportunistic infectious by fungi are posing more of a threat since antifungal resistance has become a growing
concern with regards to medical treatment. This study aims to assess the antifungal activity of 24 newly developed antifungal
candidates using three fungal strains: Cryptococcus neoformans, Candida albicans, and Trichosporon asahii. The quantitative
minimum inhibitory concentration analysis was performed at concentrations as high as 256 pL/mL and as low as 2 pL/mL. Eight
compounds were effective at inhibiting growth of C. albicans while five compounds have shown effectiveness against 7. asahii
and seventeen compounds were effective against C. neoformans. Minimum inhibitory concentration testing is currently in
progress with the remaining compounds. In the future we will test these compounds against other fungal strains and determine the
cytotoxicity of these compounds in human cell lines. Additionally, a microscopic analysis of the fungus structure will also be
carried out to understand the impact of these compounds. This will help us to better understand the effectiveness of these
compounds to combat opportunistic fungal infections.

Rachel Fox, Tia Tafla, and Janaki Iyer (Northeastern State University)

*CULTIVATING RESISTANCE FIGHTERS: UNLOCKING ANTIMICROBIAL POTENTIAL FROM GARDEN SOIL

Antibiotic resistance refers to the ability of bacteria to evolve and adapt in ways that render antibiotics ineffective against them.
Over a million deaths were associated with antibiotic resistant infections in 2019. Hence there is a need to find novel compounds
to combat antibiotic resistance. We previously isolated a bacterial strain from garden soil in Tulsa, Oklahoma, that produced a
compound that inhibited the growth of other bacteria. Sequencing of the 16S rRNA gene revealed that the organism was a strain
of Pseudomonas aeruginosa (P. aeruginosa) and was named P. aeruginosa Titi2. In the current study, we investigated the
environmental conditions that enhanced the production of antimicrobial compounds synthesized by P. aeruginosa Titi2. We
hypothesized that higher temperatures and nutrient depletion would promote synthesis of the antimicrobial compound. Our
results indicated that the highest levels of the antimicrobial compound was produced by P. aeruginosa Titi2 at 25°C on LB agar
containing 20-50% nutrients. Furthermore, we were able to successfully prepare a crude extract of the antimicrobial compound.
Future research will focus on the characterization and purification of the specific antimicrobial compounds produced by P,
aeruginosa under these conditions. These findings will allow us to determine if the compounds produced by P. aeruginosa can be
used as a possible therapy for infections. This study provides a path that will enable us to identify potential novel antibiotic-
producing bacteria and antibiotics that can be used to combat antimicrobial resistance.

MakKayla Friend, Jonathan Medellin, Nimalka Weerasuriya, and Benedicte Bachelot (Oklahoma State University -
Stillwater)

*EVALUATING SOIL PHYSICAL PROPERTIES ON OKLAHOMA SOILS: THE ROLE OF BIOCHAR AMENDMENTS

Promoting soil health and stimulating natural soil processes that have been depleted over time are the goal of current agriculture
practices, including the use of organic amendments. Agricultural systems also heavily rely on the use of biocides, which could
indirectly alter soil health. My aims of this study are (1) to evaluate the impacts of different biochar amendments on soil
properties, and (2) to assess the possible interaction between biochar amendments and the use of biocides on soil health. The
study was conducted at McPherson Prairie Preserve in the international BugNet experiment. The BugNet experiment consists in
three blocks of 8 5x5m plots which have been receiving one of 8 biocide treatments for the last four years. In each subplot, two
different feedstocks, spent brewer’s grain and poultry litter, were converted to biochar and applied to two of the three quadrants.
Bulk density, soil porosity, soil aggregate stability, soil respiration, root colonization, and infiltration rate will be assessed in all
three quadrants. I will use statistical testing to analyze the effect of biochar and biocide (with their interaction) on soil physical
properties using the experimental block as a random effect. We expect the biochar/no biocide treatments to increase infiltration
rate, soil respiration, root colonization, soil stability, and porosity: and biochar/no biocide plots may decrease bulk and particle
density. The biocide with biochar treatments may reduce some soil physical and biological properties. My work will provide
insights into the benefits associated with the use of biochar for soil health and whether these benefits hold when using biocides.
My study will therefore serve as a bridge between soil health and agriculture, which can lead to more restoration initiatives and
funding to increase productivity in soils.

Wake Frymire, Renan Bosque, and Marcella Santos (Southwestern Oklahoma State University)

EXPLORING GENETIC DIVERSITY AND ANCESTRY IN COLLARED LIZARDS FROM QUARTZ MOUNTAIN,
OKLAHOMA

The collared lizard (Crotaphytus collaris), the state lizard of Oklahoma, is not considered endangered, but its populations present
valuable opportunities for genetic study. This project aims to quantify genetic diversity and assess ancestry within a population of
collared lizards at Quartz Mountain State Park. These findings will contribute to understanding the species’ population structure,
behavior, and potential interpopulation interactions, as well as inform conservation strategies. Previous studies have shown that
C. collaris populations exhibit high genetic diversity within sites and gene flow among nearby populations, while geographically
distant populations display genetic divergence due to isolation. Mitochondrial DNA (mtDNA), particularly the ND2 gene, is well
suited for detecting such patterns because it is highly variable, maternally inherited, and functionally important. We will amplify
and sequence a fragment of the ND2 gene from lizards collected at Quartz Mountain (n=7) using PCR and Sanger sequencing.
Sequences will be cleaned, aligned, and compared with published data from other populations. We expect to observe high
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intrapopulation diversity reflecting maternal inheritance and the species’ polygynous mating system, and to identify unique
haplotypes indicating divergence of the Quartz Mountain population due to isolation.

Parna Ghosh, Justin Scott, and Puni Jeyasingh (Oklahoma State University - Stillwater)

**EFFECTS OF MAGNESIUM: PHOSPHORUS SUPPLY ON THE GROWTH OF PRIMARY PRODUCERS AND PRIMARY
CONSUMERS IN FRESHWATER ECOSYSTEMS

The availability and interactions of ~25 elements influence growth and production. Carbon (~50% of cellular dry mass), and
nitrogen and phosphorus (building blocks of nucleic acids and proteins) are abundant intracellular elements. Phosphorus is
present in ribosomal RNA (~50% cellular P), and in ATP, which are key molecules involved in protein synthesis and in energy
transfer. Both in rRNA and ATP, magnesium (Mg) stabilizes the negative charge of phosphorus (P) and Mg:P ratio in these
biomolecules is 1:2. Although Mg varies greatly in lakes from 100-8000 pg/L (nationally), and 3000-3700 pg/L across
Oklahoma reservoirs, the role of Mg in eutrophication is poorly understood. We predicted that the largest impact of Mg on
phosphorus use efficiency (PUE) in freshwater algae (Scenedesmus obliquus) and in their primary consumers (Daphnia), would
align closest with the 1:2 Mg:P cellular requirement. We measured growth rate of Scenedesmus obliquus and Daphnia under a
Mg:P supply concentration gradient (0.375—12 molar). For both producer and consumer, the highest growth rate was observed
when Mg:P supply ratio was closer to 1:2 (1.5-4.5), indicating that biomass produced per unit of P assimilated is affected by the
availability of Mg. Our results indicate that P loading in lakes is likely influenced by Mg availability and highlights the
importance of understanding the impacts of Mg on PUE and productivity to effectively predict eutrophication of lakes with
varying magnesium supplies.

Matthew Girard and Sapna Das Bradoo (Northeastern State University)

*POLE1 MEETS MCM2: DEFINING A CRITICAL INTERACTION DURING HUMAN DNA REPLICATION AND STRESS
PATHWAYS

DNA replication and repair are fundamental processes in eukaryotic cells, essential for growth and proliferation. Accurate
replication relies on coordinated protein complexes to maintain fidelity and prevent mutations that can cause genomic instability
and disease. The minichromosome maintenance (MCM) helicase complex and DNA polymerase € (Pole) are critical for
replication initiation and elongation. In addition, DNA Pole activates the DNA damage response under conditions of replication
stress in the cells. In this study, we investigated interactions between the helicase (MCM2) and POLE]1, catalytic subunit of Pole,
in human cells. Previous cryo-EM studies in yeast suggested that the helicase interacts with the C-terminal domain of POLE1.
HEK293T cells were co-transfected with plasmids overexpressing POLE1 and tGFP-tagged MCM2. Replication stress was
induced by hydroxyurea treatment. Protein interactions were assessed using co-immunoprecipitation with anti-tGFP agarose
beads, followed by western blot analysis, which confirmed that MCM2 interacts with wild-type POLE1. Confocal microscopy
further validated this interaction.To map the MCM2 binding site on POLE1, we utilized POLE1 point mutants (E1-E1428A and
E1-W1271A) generated in our laboratory. We included a patient POLE1 mutant (POLE1-FILS), which carries a truncated C-
terminus and is associated with FILS syndrome (Facial dysmorphism, Immunodeficiency, Livedo, Short stature). Nuclear
localization of POLE1 mutants by confocal microscopy confirming that wild type POLE1 and E1-FILS were found to primarily
localize to the nucleus, in contrast point mutants displayed more significantly altered localization throughout the cytoplasm. Our
data, obtained through co-immunoprecipitation, western blotting, and confocal microscopy, strongly indicates that specific
residues in the POLE1 C-terminal domain mediate interactions with MCM2. Additionally, POLE1-FILS mutant maintained
helicase interaction under replication stress whereas point mutants (W1271A & E1428A) attenuated this interaction. These
findings aim to clarify how mutations in POLE1 disrupt essential replication processes, ultimately contributing to a better
understanding of diseases such as cancer and FILS syndrome.

Alexis Gomez, Jayson Raj, Gunner Korstjens, Mohammad Alkalani, Morshed Khandaker and Nesreen Alsbou (University
of Central Oklahoma)

*DEVELOPMENT OF A MICROWAVE SYSTEM FOR FOODBORNE PATHOGEN DETECTION

Moisture detection is a critical factor in healthcare, particularly in the prevention and management of pressure ulcers. Excess skin
moisture is a well documented risk factor that weakens tissue integrity, accelerates skin breakdown, and increases patient
vulnerability to ulcer formation. This project introduces a microwave based sensing system designed to non invasively detect and
quantify moisture levels associated with early ulcer development using a vector network analyzer (VNA) and antenna array. By
transmitting microwave signals and analyzing their reflection coefficients, the system can identify variations in skin and tissue
moisture that precede visible breakdown. Controlled testing was conducted with samples calibrated to known moisture
percentages, allowing for precise comparisons between reference conditions and experimental data. Preliminary results
demonstrate that changes in permittivity caused by water content create measurable differences in frequency response, validating
the feasibility of this technique for real time monitoring. Compared to traditional methods of skin assessment, this approach is
rapid, nondestructive, and scalable, offering clinicians an advanced tool to detect moisture imbalances before ulcers fully
develop. These findings highlight the promise of microwave-based reflection sensing as a reliable and efficient strategy for
improving patient outcomes and reducing healthcare costs associated with pressure ulcer management.
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Amery Good, Ty Elliot, and Horrick Sharma (Southwestern Oklahoma State University)

*BIOLOGICAL CHARACTERIZATION OF A NOVEL LDHA INHIBITOR AGAINST PANCREATIC CANCER

Pancreatic ductal adenocarcinoma is the second leading cause of cancer deaths in the United States, with a survival rate of 3%
once metastasized. Recently, cancer metabolism has emerged as a novel hallmark of cancer based on the peculiar metabolic
properties of cancer cells. Cancer cells undergo metabolic rewiring from oxidative phosphorylation to aerobic glycolysis to
support their growth and proliferation. Dysregulated glucose metabolism, or the Warburg effect, is the fundamental metabolic
phenotype of cancer cells. Cancer cells consume excess glucose compared to normal tissue, and instead of oxidizing glucose in
the mitochondria, they convert pyruvate to lactate, even in the presence of oxygen. Consequently, the accumulation of lactate as a
byproduct contributes to the creation of an acidic tumor microenvironment, fostering tumor progression and metastasis. Lactate
dehydrogenase-A (LDHA) is a glycolytic enzyme and the specific isoform of LDH that converts pyruvate to lactate in cancer
cells. The elevated lactate in the tumor microenvironment favors tumor promotion, metastasis, and immune escape. Our lab is
evaluating a novel chemical probe developed in collaboration as a novel LDHA inhibitor. Using immunoblotting studies, we
assessed the expression of proteins involved in apoptosis and cell cycle progression in PANC-1 and MIA PaCa2 cell lines after 24
hours of compound treatment. We also characterized histone lactylation, a post-translational modification induced by lactate, in
inhibitor-treated pancreatic cancer cell lines and in vivo tumor-treated samples.

Ria V. Govind, Paris L. Patterson, Amery J. Good, Jake A. Estes, and Daniel G. Rocha (Southwestern Oklahoma State
University)

*ASSESSING ANTHROPOGENIC IMPACTS ON TERRESTRIAL MAMMAL COMMUNITIES IN CENTRAL
OKLAHOMA

Human activities are having an increasing impact on the global environment and its ecological systems. Anthropogenic effects
can alter habitats, reduce resources, and compel wildlife to adapt or migrate. Urbanization and road development can fragment
habitats and alter wildlife biodiversity. In central Oklahoma, the expansion of road networks and urban areas presents a unique
opportunity to study how urbanization impacts wildlife. This study examined a range of variables associated with urbanization
levels and evaluated the impact of these variables on mammal species richness in central Oklahoma. Explanatory factors
considered included HFI, impervious surface cover, road density, and housing density, which were supported by census data and
satellite imagery. We deployed a total of 52 camera traps (active on average of 55 days) across gradients of urbanization. We
predicted that mammal detections and richness would have a negative relationship to all our anthropogenic variables: as HFI
levels, road density, housing density, and impervious surface levels increased, wild mammal species richness would decrease. We
hypothesize that larger mammals will be rarely detected near highways and city centers, while generalist species, including
raccoons and opossums, will persist across all habitat types. Understanding how urbanization and highways impact mammals can
help inform city planning and conservation efforts. Our results suggest that biodiversity responds to different levels of human
development, helping to identify areas where conservation and management efforts are most needed.

Cole Green!, Kolton Webb!, Lindsey J. Long!, and Laura Reed? (!Oklahoma Christian University; 2Genomics Education
Program-University of Alabama)

*CONSERVATION OF GENES IN THE TOR PATHWAY OF DROSOPHILA SPECIES

The Target of Rapamycin (TOR) pathway is crucial for eukaryotic life, regulating fundamental processes like cell growth,
metabolism, and survival. When genes within this pathway don't function correctly, it can be linked to serious health issues such
as cancer and rapid aging. We use fruit flies (Drosophila melanogaster) as a key organism to study this important pathway and
how its genes diverge between species. Our research focused on two specific genes related to the TOR pathway in Drosophila:
wrd and Sik3. We aimed to answer the question: Is Sik3 or wrd more genetically conserved when compared to D. melanogaster?
We hypothesized that Sik3 would show increased conservation compared to wrd. To test this, we compared these genes in four
other Drosophila species against D. melanogaster, measuring similarities in their gene structure, the protein parts they code for,
and their genomic neighborhoods. Our findings supported our hypothesis. We found that Sik3 was indeed more conserved than
wrd. Specifically, the nucleotide sequences of wrd were significantly less conserved, while differences in Sik3 were more
prominent in the surrounding genomic neighborhood, potentially due to unique evolutionary adaptations to different
environmental niches.

Holly Grimes', Trevor Rauch!, Lindsey J. Long!, and Nathan Mortimer? ('Oklahoma Christian University; 2Oregon State
University)

*BRIDGING THE GAP(DH) IN ENZYMATIC ACTIVITY FOR GANASPIS HOOKERI

Parasitoid wasps lay their eggs in a host organism to develop by depleting the host of its natural resources. A common choice of
host is fly species Drosophila melanogaster. To inhibit the host’s immune system from attacking the eggs, the wasp will
simultaneously inject venom that functions to disrupt pathways that affect immune responses like glycolysis. Glyceraldehyde 3-
phosphate dehydrogenase (GAPDH), is an enzyme present in both D. mel glucose metabolism and wasp venom that could
modulate the glycolysis pathway. This study set out to characterize the in vitro production of VGAPDH from Ganaspis hookeri
and provide a comparative analysis of enzymatic activity of vGAPDH when cloning into two different DNA vectors. To test this,
vGAPDH was transformed into bacteria cells via plasmid, replicated, then induced to activate expression of vVGAPDH. After
vGAPDH was purified, protein concentration was measured to conduct a kinetic analysis. The enzymes differed in their
concentration, turnover rate, and binding affinities to their substrates. This suggests that differing vector use can lead to different
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VGAPDH characteristics. Further studies involve comparing vVGAPDH to GAPDH in D. mel, and knocking out vGAPDH in G.
hoo before injection into a fly host, to see how vVGAPDH affects D. mel glycolysis.

Blake Will Harris and H.George Wang (East Central University)

EFFECTS OF TURBIDITY ON FISH AND MACROINVERTEBRATE COMMUNITIES IN SOUTH-CENTRAL
OKLAHOMA STREAMS

Turbidity plays a critical role in shaping aquatic ecosystems by influencing light availability, habitat structure, and predator-prey
interactions. Elevated turbidity, often resulting from sediment runoff or algal blooms, can affect species interactions and alter
community composition. This study examines the potential impact of varying turbidity on the diversity and community structure
of fish and benthic macroinvertebrates in south-central Oklahoma streams. We sampled fish and benthic macroinvertebrates in six
different streams of varying sedimentation intensity and diversity near Ada, Oklahoma. We also collected turbidity information in
these streams. Fish sampling was conducted through electrofishing along transects and in situ species identification. We recorded
the species' richness and abundance of all the fish collected. Macroinvertebrates were collected through standard kick-net
sampling methods, and the samples were identified down to genus level by EcoAnalysts. Preliminary results suggest a positive
correlation between stream turbidity and the abundances of both fish and macroinvertebrates in the streams sampled. Our finding
suggests that changes in turbidity can alter both overall biodiversity and predator-prey dynamics within these freshwater systems.
Understanding these patterns is essential for effective management and conservation of aquatic habitats in Oklahoma and similar
regions.

Kimberly Harris and Daniel G. Rocha (Southwestern Oklahoma State University)

*ENVIRONMENTAL DETERMINANTS OF MAMMAL DIVERSITY IN A TRANSITIONAL AMAZONIAN LANDSCAPE

Habitat quality and human impacts play a crucial role in shaping the richness, abundance, and distribution of wildlife globally.
High habitat quality and integrity support greater biodiversity and more stable ecological systems. Amazonia is the largest
tropical rainforest and arguably the most biodiverse ecosystem in the world. However, this ecosystem has experienced
unprecedented impacts, making it crucial to better understand the environmental variables that influence wildlife persistence. In
this study, we investigated how different habitat quality variables (% forest, % savanna, water availability, NDVI, and habitat
fragmentation metrics) affect terrestrial mammal species richness in Campos Amazonicos National Park. This area is a large,
protected land in the southern Brazilian Amazonia encompassing a range of habitats, including continuous Amazon forest, open
savannah (grasslands and bushlands), transitional forest—savannah areas, and human-impacted forest with varying degrees of
fragmentation. We used data from 66 camera traps (active for an average of 62 days) in combination with Poisson Generalized
Linear Model with log-link function. We hypothesize that wildlife species richness will be higher at sites with a greater
proportion of forest and habitat integrity. This research will help us understand which species are most susceptible to habitat loss
and fragmentation, as well as support management and conservation strategies in this region, which is part of the Amazonian
Arch of Deforestation, the area with the highest deforestation rate in all of Brazil.

James C. Hartley ()

HOW OLD IS PRE-CLOVIS IN OKLAHOMA?

The pre-Clovis (before 13,400 CALYBP) human record in the Americas is a disputed topic in archaeology. Recent finds and
analyses suggest a human present at least 24,000 CALYBP, with potentially older remains across both continents. Many pre-
Clovis sites (especially before 24,000 CALYBP) are not widely accepted. Nevertheless, older sites are still found in North and
South America, and comparably ancient (potentially, at least) sites have also been found in Siberia. In Oklahoma, three pre-
Clovis sites (Bartow, Burnham, and Cooperton) have been found, one of which is older then 24,000 CALYBP. These sites are not
widely accepted as valid due to a lack of stratigraphy or clear human artifacts. While many pre-Clovis sites in Oklahoma and
elsewhere are likely erroneous, they still suggest possible human migrations prior to the ancestors of modern Native Americans.
These sites should not be accepted or rejected automatically without further analysis.

Abigail Haskew', Camden Haworth!, Lindsey J. Long', and Nathan Mortimer? ('Oklahoma Christian University; 2Oregon
State University)

*ENZYMATIC ACTIVITY OF GAPDH IN LEPTOPILINA HETEROTOMA

Parasitoid wasps reproduce by laying their eggs in the larvae of a host, most commonly in Drosophila melanogaster (D. mel), a
species of fruit fly. The flies exhibit an immune response that prevents the wasp eggs from growing. However, some wasp species
inject venom along with their eggs into the larvae. This venom has two functions; it blocks the host's immune response and
manipulates the host metabolism to provide an ideal growing environment for the wasp eggs. The venom injected from the wasp
contains a form of the enzyme glyceraldehyde-3-phosphate dehydrogenase, GAPDH, which is an enzyme involved in the
glycolysis pathway used to catalyze the conversion of glyceraldehyde-3-phosphate, G3P, into 1,3-bisphosphoglycerate, 1,3-BPG.
The goal of this research was to determine the activity of venom GAPDH from the parasitoid wasp species Leptopilina
heterotoma. To determine this, the protein was expressed in bacteria and then purified to obtain a sample of exclusively GAPDH.
The enzymatic activity was measured by performing a kinetic assay leading to the conclusion that venomous GAPDH has
enzymatic activity and could be a manipulator of metabolism. Moving forward, L. het’s wasp venom GAPDH should be related
to D. mel’s GAPDH enzymatic activity in order to explore whether these two species produce similar enzymatic results. In
addition, this research could compare the enzymatic activity of L. het GAPDH with other parasitoid wasp species to determine
which of these venomous GAPDH types has the most enzymatic activity and which would have the most effect on metabolism.
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Abigail Haskew!, Camden Haworth!, Lindsey j. Long', and Nathan Mortimer? ('Oklahoma Christian University; 2Oregon
State University)

*ENZYMATIC ACTIVITY OF GAPDH IN LEPTOPILINA HETEROTOMA

Parasitoid wasps reproduce by laying their eggs in the larvae of a host, most commonly in Drosophila melanogaster (D. mel), a
species of fruit fly. The flies exhibit an immune response that prevents the wasp eggs from growing. However, some wasp species
inject venom along with their eggs into the larvae. This venom has two functions; it blocks the host's immune response and
manipulates the host metabolism to provide an ideal growing environment for the wasp eggs. The venom injected from the wasp
contains a form of the enzyme glyceraldehyde-3-phosphate dehydrogenase, GAPDH, which is an enzyme involved in the
glycolysis pathway used to catalyze the conversion of glyceraldehyde-3-phosphate, G3P, into 1,3-bisphosphoglycerate, 1,3-BPG.
The goal of this research was to determine the activity of venom GAPDH from the parasitoid wasp species Leptopilina
heterotoma. To determine this, the protein was expressed in bacteria and then purified to obtain a sample of exclusively GAPDH.
The enzymatic activity was measured by performing a kinetic assay leading to the conclusion that venomous GAPDH has
enzymatic activity and could be a manipulator of metabolism. Moving forward, L. het’s wasp venom GAPDH should be related
to D. mel’s GAPDH enzymatic activity in order to explore whether these two species produce similar enzymatic results. In
addition, this research could compare the enzymatic activity of L. het GAPDH with other parasitoid wasp species to determine
which of these venomous GAPDH types has the most enzymatic activity and which would have the most effect on metabolism.

Christina Hendrickson (Oklahoma City University)

DANDELION SEED EXTRACT EXHIBITS BROAD-SPECTRUM, DOSE-DEPENDENT CYTOTOXICITY ACROSS
MULTIPLE CANCER CELL LINES

Natural products such as Taraxacum officinale (dandelion) have gained attention for their potential anticancer properties. This
study evaluated the cytotoxic effects of Dandelion Seed Extract (DSE) on five cancer cell lines, HeLa (cervical), A2780
(ovarian), Panc2 (pancreatic), 4T1 (murine breast), and HT1376 (bladder). Cells were treated with increasing concentrations of
DSE (0-2 mg/mL) for 24 h, and viability was assessed using PrestoBlue HS assay. DSE significantly reduced viability in all
tested cell lines in a dose-dependent manner. Two-way ANOVA revealed significant main effects of both DSE concentration (p =
7.8 x 1077) and cell line (p = 2.2 x 107"°), as well as a significant interaction between the two factors (p = 6.1 x 10~°). Among all
cell lines, 4T1 exhibited the greatest sensitivity, showing >50% viability reduction at 0.2 mg/mL. These findings demonstrate that
DSE exerts broad-spectrum, dose-dependent cytotoxic effects, with differential sensitivity across cancer types. This study
suggests DSE contains potent bioactive compounds that may warrant further mechanism and in vivo investigation as potential
anticancer agent.

Trevor Hensley, Taylor Menard, Emilyn Rainbolt, and Avishek Mitra (Oklahoma State University - Stillwater)

*MECHANISMS OF HEME IRON ACQUISITION IN MYCOBACTERIUM TUBERCULOSIS

Mycobacterium tuberculosis (Mtb), a human lung pathogen, is completely dependent on acquiring iron from the host to survive
and cause infections. Like most pathogens Mtb can acquire iron from host heme, which stores >75% of the host iron. However,
the importance of Hm iron acquisition to M¢b virulence is unknown because we have a very limited understanding of Mrb HIA
mechanisms. In principle, there are three main steps to Hm uptake in diderm bacteria like Mtb. As majority of host Hm is
complexed with proteins like hemoglobin, the first step in bacterial Hm uptake invariably starts with extracting Hm from the host
hemoprotein. After Hm is extracted, it is then transported across the outer membrane (OM) by a channel protein and then across
the cytoplasmic membrane (CM) by another channel protein. The Mitra lab has made crucial discoveries in identifying potential
components of this Hm uptake process in Mtb: 1) Deletion of rv0125 or rv0338c¢ reduces growth of Mtb in the presence of
hemoglobin. We hypothesize that Rv0125 and Rv0338c are somehow required to extract Hm from hemoglobin so that Hm can be
used as an iron source. 2) Deletion of ppe60 reduces growth of Mtb in the presence of Hm. PPE60 is a predicted outer membrane
protein and we hypothesize that it is required for Hm uptake in Mtb. The goals of this study are to determine how Rv0125,
Rv0338c and PPE60 contribute to Hm iron acquisition in Mtb. Specifically: 1) We will clone these genes into an expression
plasmid and then produce and purify these proteins from E. coli. 2) We will perform binding experiments using isothermal
titration calorimetry to determine if these proteins bind Hm. 3) We will use Mtb mutant strains to determine if absence of the
genes affects Hm uptake into Mib cells.

Shane Holmes, Alejandro Lopez, and Janaki Iyer (Northeastern State University)

*INVESTIGATING E. COLI MECHANISMS FOR POTENTIAL THERAPIES IN BLADDER CANCER

Bladder cancer remains a major health challenge, with an estimated 1 in 28 men and 1 in 89 women diagnosed during their
lifetime. In 2025, the American Cancer Society projects nearly 85,000 new cases and over 17,000 deaths from bladder cancer in
the United States. There are many different treatments methods, including surgery, immunotherapy, radiotherapy, and
chemotherapy; however, there is a rapid rise in tumors developing resistance. This highlights the need for alternative therapeutic
strategies. We previously observed that bladder cancer cells exposed to uropathogenic Escherichia coli CFT073 (E. coli CFT) are
severely damaged. To gain more insight on mechanistic aspects, we have focused on studying interactions between the bacteria
and host cells. We transformed E. coli CFT073 with a plasmid encoding GFP that enabled fluorescence-based tracking of the
bacteria. Since many uropathogenic E. coli are invasive, we hypothesize that this strain (E. coli CFT-GFP) will robustly interact
with 5637 bladder cancer cells resulting in stress responses similar to those caused by the wild type. Flow cytometry and
fluorescence microscopy showed bacterial cells interact with bladder cells and induce stress in a bacterial cell density dependent
manner. These results support the idea that bacterial cell interactions cause cell stress in bladder cancer cells. Future studies will
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investigate whether disruption of interactions between 5637 bladder cancer cells and E. coli CFT can reduce the stress on bladder
cancer cells. These findings will aid us in our long-term goal of identifying the factor that the bacteria synthesize to induce cell
damage in bladder cells.

Ella Howard, Duoduo Cai, Emily Walz, Kennedy Seggelke, Chloe Winkler, Myra Bloom, Scarlet Jost, Andrew Lang,
Nancy Mankin, Philip Nelson, and Enrique Valderrama (Oral Roberts University)

*STEPS TO SUCCESS: HOW WELLNESS DRIVES FLOURISHING

At Oral Roberts University, whole-person education is not just a value, it’s a mission. Every student participates in a
comprehensive health and physical activity program designed to nurture spirit, mind, and body. Over the past decade, our
interdisciplinary undergraduate research group has investigated how wellness behaviors, especially physical activity, relate to
academic performance, retention, and overall flourishing. Drawing on a large multi-year dataset, we find consistent evidence that
students who maintain active, healthy lifestyles achieve higher GPAs and persist at greater rates, independent of background
factors such as personality or socioeconomic status.

Sierra Hubbard and Mark Fishbein (Oklahoma State University - Stillwater)

**SPATIAL PHYLOGENETICS OF NORTH AMERICAN APOCYNACEAE

The effects of evolutionary and biogeographic history on spatial biodiversity patterns can be uncovered by integrating
phylogenetic data with species occurrence records. The spatial patterns of phylogenetic diversity and endemism have not yet been
formally assessed in Apocynaceae, one of the largest angiosperm families. We use recently digitized herbarium data and
iNaturalist observations to characterize the biodiversity and endemism patterns of Apocynaceae native to North America (~400
spp.), and use a spatial autoregressive approach to model phylogenetic diversity and endemism as functions of bioclimatic
variables. We use a categorical analysis of neo-and paleo-endemism (CANAPE) to identify significant concentrations of neo-,
paleo-, and mixed endemism at the continental scale. Additionally, we apply the newly developed range-weighted branch length
analysis to better understand how individual taxa contribute to high endemism detected by CANAPE in assemblages of taxa.
Given the tropical origin of Apocynaceae, we hypothesized that spatial phylogenetic patterns and climate-diversity relationships
would reflect tropical conservatism in this family. We expected that older lineages would cluster in more tropical regions with
higher temperatures and lower seasonality, while younger lineages would cluster in cooler and drier biomes like grasslands and
deserts. The Great Plains and Chihuahuan Desert emerged as a center of low Relative Phylogenetic Diversity (RPD), which
appears to be driven by variability in temperature as well as seasonal temperature extremes. We found mixed endemism
throughout much of Mexico, as well as a center of neo-endemsim in the Colorado Plateau.

Taylor Jones, Darren Powers, and Prayga Sharma (Southwestern Oklahoma State University)

*ADAPTIVE MOLECULAR MECHANISMS DRIVING PANCREATIC CANCER CELL SURVIVAL UNDER METABOLIC
STRESS

Cancer is a disease characterized by the uncontrolled growth of mutated cells in the body. The rapid proliferation of cancer cells
results in metabolic stress due to the limited availability of nutrients and high metabolic demands. To survive under harsher
conditions, cancer cells strive to acquire additional nutrients by hook or crook and use multiple mechanisms to combat cell death.
The present study aims to investigate the possible survival molecular mechanisms of cancer cells under metabolic stress
conditions. Using nutrient starvation models, immunoblotting, and gene expression analysis, we are investigating how cancer
cells respond to glycometabolic stress. Our preliminary data indicate that cancer cells compensate by entering cell cycle arrest
and inducing autophagy. Furthermore, we are exploring the role of lactate in the epigenetic reprogramming of cancer cells. We
hypothesize that lactate acts as a crucial metabolic regulator of gene expression. Our initial findings indicate that cancer cells use
lactate as a regulatory molecule, modifying histones. Understanding the functional significance of lactylation in cancer cells may
provide new insights into tumor adaptation mechanisms and unveil potential therapeutic targets.

Zoe Kelley, Samikshya Giri, Anna Rockwood, and Sabrina Beckmann (Oklahoma State University - Stillwater)

**THE INHIBITORY EFFECT OF ISOPRENE ON MUTUALISTIC METHANOGENESIS BETWEEN PELOTOMACULUM
SCHINKII AND METHANOSPIRILLIUM HUNGATEI

Pelotomaculum is a genus of bacteria known for being gram-positive and rod-shaped, with Pelotomaculum schinkii uniquely
capable of oxidizing propionate through an obligatory syntrophic relationship with methanogens such as Methanospirillium
hungatei. Previously described as the first truly obligatory syntroph, our preliminary results show that when isoprene is added to
established cultures, it is being reduced and methanogenesis is inhibited. We hypothesize that isoprene serves as an alternative
electron sink for Pelotomaculum schinkii, prompting it to grow independently and breaking its connection to Methanospirillium
hungatei. To test this, a co-culture of the two microbes will be set up with experimental groups including a control with isoprene
but no inoculum and two treatment groups with inoculum—one with isoprene and one without. Gas chromatography will be used
to monitor isoprene and methane levels to assess methanogenesis inhibition, while scanning electron microscopy and 16S rRNA
sequencing will evaluate relative abundance and the physical connection between the microbes. To rule out isoprene toxicity in
archaea, a second experiment will be conducted without P. schinkii. This will involve culturing M. hungatei with and without
isoprene to observe any effects on archaea, including cell wall abnormalities or the cessation of methane production. The ongoing
trials aim to determine whether P. schinkii can maintain its obligatory syntrophic status while exploring how isoprene affects
syntrophic interactions in methanogenic ecosystems.
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Aaron Kidd, Emma Wilson, Mary Branch, Carlie Rodgers, Yareli Raygoza, Kara Atzbach, and Raul Sotry (University of
Science and Arts of Oklahoma)

PORTRAYING THE SCIENCE TEACHER: DISCREPANCIES BETWEEN SECONDARY METHODS SYLLABI AND
INSTRUCTOR DEPICTIONS OF THE TEACHER’S ROLE

Effective science teaching requires intentional pedagogical decision-making. Because students enter the classroom with
experience-based explanatory schemas that often conflict with scientific explanations for natural phenomena, science teachers
cannot simply replace misconceptions with accurate ideas. Rather, they must deconstruct student thinking, offer viable
alternatives, and scaffold learning to guide students toward accurate conceptual understanding. This instructional role is complex
and further complicated by students’ hesitancy to share their thinking and engage with the level of discourse necessary to promote
conceptual grappling. In secondary science methods courses, preparing preservice teachers to take on this complex instructional
role is daunting. Methods courses must not only dispel common but inaccurate beliefs about effective science teaching but also
instill a deep understanding of the science learner and model effective instructional practices. Despite these requirements, current
research suggests that secondary methods courses frequently present science teaching as a “grab bag” of activities and strategies,
rather than as a coherent, well-researched practice. This ongoing investigation employs a comparative content analysis approach
to examine secondary science methods instructors’ personal depictions of the science teacher’s role in effective instruction
alongside the structure of their courses as outlined in their syllabi. Preliminary findings suggest a potential disconnect. Though
instructors frequently portray the science teacher as an active guide in student learning — utilizing research-based behaviors to
drive their students’ sensemaking — their course syllabi emphasize activities, content, and strategies. The implications of this
discrepancy are significant. Although instructors regularly teach beyond the boundaries of their syllabi, research on novice versus
expert thinking suggests that novices tend to think more linearly, rely on prescriptive patterns, and struggle to identify broader
conceptual trends. As a result, the messages conveyed through course syllabi may disproportionately shape preservice teachers’
understanding of the science teacher’s role, despite methods instructors’ best efforts to model effective practice.

Seoyeon Kim, Erica J. Ross, Ally Turner, Makayla Coursey, Manning Evans, Shreya Sharma, and Jyotisna Saxena
(University of Central Oklahoma)

*ASSESSING SEASONAL PATTERNS IN THE PREVALENCE OF ANTIBIOTIC-RESISTANT BACTERIA IN CHISHOLM
CREEK, OKLAHOMA

In 1928, Alexander Fleming revolutionized medicine with the discovery of penicillin, the first antibiotic. Since then, the
development of over one hundred antibiotics has made them a cornerstone of life-saving medicine. However, many bacteria have
evolved mechanisms to overcome the antibiotics through gene mutation and gene transfer. The overuse and misuse of antibiotics,
particularly for non-bacterial illnesses, has accelerated the rise of antibiotic resistance. As per the CDC, 1.27 million deaths have
been attributed to antibiotic resistance in 2019 alone. ARB enters the freshwater environments via agricultural runoffs,
wastewater treatment plant discharge, and leaching from nearby farms. This poses a significant threat, especially when these
freshwater ecosystems are used for recreation and as a source of drinking water. The objective of this study was to assess the
presence of ARB in the water of Chisholm Creek in Oklahoma and to examine whether ARB levels vary across seasons.
Amoxicillin, ciprofloxacin, and tetracycline were selected for this study due to their widespread medical use and differing
mechanisms of bacterial growth inhibition. Amoxicillin targets bacterial cell wall synthesis, ciprofloxacin inhibits DNA gyrase
activity, and tetracycline interferes with protein synthesis. The Chisholm Creek sampling site was chosen for its proximity to
residential and recreational spaces. Triplicate water samples were collected in Winter 2024, Spring 2025, Summer 2025, and Fall
2025. Reasoner’s 2A agar with 4 mg/L of amoxicillin, 2mg/L of ciprofloxacin, or 8 mg/L of tetracycline was used as the growth
medium. Serial dilutions of water samples were plated on media containing individual antibiotics, as well as no antibiotics
(control). The results of this study will provide insights into the presence of ARB in the freshwater ecosystem of Oklahoma and
identify potential seasonal variations in ARB levels. These findings will help inform residents about periods when Chisholm
Creek may present risks of ARB contamination.

Jennifer Kisamore and Samantha McBride (University of Oklahoma - Tulsa)

AN EXPERIENTIAL EXERCISE IN FOREST THERAPY: TEACHING ABOUT CONNECTION TO THE NATURAL
WORLD IN AN EMPLOYEE WELLNESS COURSE

Background: Forest therapy was developed in Japan after a spike in illnesses were attributed to people working prolonged hours
in offices and interacting with nature less due to a technology boom. Now, in Japan, doctors routinely write prescriptions for
forest therapy to prevent disease. Course Information: In spring 2025, a forest therapy exercise was added to the Employee
Health, Safety, and Wellness graduate course. This exercise taught how office environments and tasks often provide limited
opportunity to view or interact with nature. The Problem to be Addressed: The design of work buildings and work tasks seldom
cultivates the fundamental connection between humans and nature. Thus, office-based employees are increasingly disconnected
from their bodies and five senses which is rare compared to most of human evolution. Modern work tasks often require
employees to stay in a betawave brain state for a prolonged period given most work tasks are primarily intellectual. Prolonged
time in betawave brain state is associated with increased stress and burnout and reduced creativity. Time in nature cultivates
alphawave brain activity which is associated with relaxation and creativity. Activity: We conducted a 2-hour guided walk around
the campus to encourage students to connect and engage with nature. Students engaged in several activities that helped them
engage their five senses, interact with the natural environment, and slow down. The Outcome: Students were hesitant to go back
to their “regular lives” and lose the sense of peace they achieved. One student, who initially indicated they disliked nature
developed a new appreciation for it. About a third of students indicated on course evaluations that the forest therapy exercise was
their favorite part of the course.
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Erica Kline , Madilyn crisp, Jonathan Almanza, Darby Elmore, McKaegan Gregory, Erik Mesta, Marcella Santos, and
Renan Bosque (Southwestern Oklahoma State University)

*THE HEAT IS ON: LINKING TEMPERATURE TO FLIGHT RESPONSES IN COLLARED LIZARDS

For ectothermic animals, temperature strongly influences physiology and behavior, shaping how individuals respond to threats. In
this study, we investigate how temperature affects flight initiation distance (FID)—the distance between a potential threat and a
lizard when it begins to flee—in collared lizards (Crotaphytus collaris). Because these lizards depend on external heat sources to
regulate body temperature, their escape responses may vary with thermal state, particularly while basking in exposed habitats
where predation risk is elevated. Fieldwork was conducted at Quartz Mountain, Oklahoma, where we observed seven collared
lizards representing both sexes and multiple age classes. For each individual, we recorded body surface temperature, substrate
temperature, and air temperature, and measured FID from the lizard’s initial position to the point at which it initiated flight in
response to an approaching observer. Observations were made between mid-morning and mid-afternoon to capture a natural
range of thermal conditions. Here, we present the preliminary observations from this ongoing field observation. We expect that
body temperature will affect the FID, with warmer individuals allowing a closer approach before fleeing when compared to
cooler individuals. By linking thermal ecology with antipredator behavior, this project can help us to understand how temperature
shapes risk assessment and decision-making in ectothermic animals.

Corben Knowles!, Rachel Manhalter!, Lindsey J. Long!, and Laura Reed? ('Oklahoma Christian University; 2Genomics
Education Program-University of Alabama)

THE CONSERVATION OF RL AND WRD IN DROSOPHILA

The insulin/TOR pathway is important for controlling blood sugar levels and supporting organism growth. In this study, the genes
well-rounded (wrd) and rolled (r]) were compared to show how genes in the insulin/TOR pathway have evolved over time. It was
hypothesized that rl was more conserved than wrd, based on the physical interactions of each within the insulin/TOR pathway.
Gene divergence was assessed using criteria such as genomic neighborhood, protein identity and similarity, and nucleotide
identity. To collect this information, the genes were first identified in Drosophila melanogaster and then located in several closely
and distantly related target species. The genes were annotated and sequences compared. After comparing results with those from
other students, it was found that rl is less conserved than wrd across the selected target species.

Chance Krueger (East Central University)

*INVESTIGATING ACOUSTIC PROPERTIES OF OOBLECK

The non-Newtonian behavior of a cornstarch and water suspension (Oobleck) presents a unique challenge for acoustic
characterization, as its viscosity and modulus change with applied shear stress. This study investigates the acoustic properties of
Oobleck, specifically the speed of sound and attenuation coefficient, which are crucial for applications in fields such as
sonification and biomechanics. Studies will be analyzed by exporting A-scan data to a computer and processed using Python
software. Oobleck was prepared to a standard concentration and contained within a small container with a 38mm width. Acoustic
measurements were performed using a 4 MHz transducer in a pulse-echo setup. The data were collected via the A-scan technique,
which provides a single-dimensional view of the acoustic signal amplitude over time. The speed of sound was calculated from the
known sample thickness and the measured time-of-flight between echoes, while the attenuation coefficient (o) was derived from
the change in echo amplitude across the sample path. All measurements were performed under static, low-shear conditions. After
collecting all data the information was analyzed using Python to complete tasks such as calculating attenuation coefficient, speed
of sound, and running a linear regression model to find correlations between concentration and attenuation coefficients.Early
analysis of the data indicates that the Oobleck exhibits a heavy increase in the attenuation coefficient that shows heavy
correlation to concentration. The change in velocity of sound is minimal however still noticeable.

Tej Nath Lamichhane (University of Central Oklahoma)

LATEST STRATEGY IN SYNTHESIS AND CHARACTERIZATION OF CHIRAL MAGNETIC NANOPARTICLES

Chiral magnetic nanoparticles (CMNPs) represent an emerging class of materials with potential applications in spintronics,
enantioselective catalysis, and biomedical imaging. Their unique combination of magnetic ordering and structural chirality
enables novel coupling phenomena such as magneto-chiral anisotropy and chiral-dependent spin transport. Recent advances in
synthesis strategies have focused on achieving controlled chirality induction through surfactant-assisted co-precipitation,
solvothermal reduction in chiral templates, and ligand-mediated self-assembly. This work summarizes the latest synthetic
methodologies aimed at controlling both the handedness and magnetic anisotropy of CMNPs, including the integration of chiral
organic molecules (e.g., cysteine, tartaric acid) and core—shell architectures that stabilize magnetic domains at the nanoscale.
Characterization approaches such as X-ray diffraction (XRD), circular dichroism (CD), magnetic circular dichroism (MCD),
transmission electron microscopy (TEM), and vibrating sample magnetometry (VSM) are discussed to correlate structural
chirality with magnetic response. These strategies collectively establish a pathway for the rational design of chiral magnetic
systems with tunable spin—orbit coupling and surface functionality, paving the way for applications in enantioselective sensing,
data storage, and magnetically guided theranostics.
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Kyle Lane, Adreana Aquino, Kizito Nwosu, and Daniel G. Rocha (Southwestern Oklahoma State University)

*TEMPORAL ACTIVITY PATTERNS OF CENTRAL OKLAHOMA MAMMALS

Wildlife temporal activity patterns, the times when animals are most active, can provide important insight into how species adapt
to environmental and anthropogenic conditions. Temporal activity is influenced by both long-term changes, such as yearly
variation, and short-term changes, such as lunar illumination. This study investigates how wildlife activity patterns change in
relation to the lunar phases and across years. To test the effects of these factors, we analyzed data from 52 camera trap sites
(active on average for 55 days) across central Oklahoma. Activity times for species with at least 30 detections in at least two
years were analyzed using circular statistics. Clock time was adjusted to compensate for seasonal changes in daylight hours,
based on sunrise and sunset. The time data was analyzed using the “overlap” and “suncalc” R packages. We hypothesized that
wildlife activity patterns would remain consistent throughout the years with little major variation, as, barring significant habitat
changes, wildlife would follow similar patterns. However, we expect the lunar phase to have a significant impact on activity
patterns. Specifically, when the moon is less illuminated, nocturnal activity would increase across species as they take advantage
of the lowered visibility to avoid predators. Checking how wildlife activity patterns respond to long-term and short-term temporal
variables is important to understand if wildlife react similarly in similar conditions and if wildlife chooses to be active when there
is less risk of danger (i.e. less moon illumination). Applying this data in future research will allow ecologists to quantify the
effects of larger issues, such as climate change.

Spencer Largent, Shane Holmes, and Janaki Iyer (Northeastern State University)

*INVESTIGATING HOW E. COLI CFT073 TREATED WITH GENTAMICIN INFLUENCES BLADDER CANCER CELL
MORPHOLOGY

Bladder cancer is the 10th leading cause of cancer-related deaths in the United States, with approximately 1 in 125 men and 1 in
333 women dying from the disease. Current treatments include surgery, chemotherapy, immunotherapy, and radiotherapy, but
increasing resistance limits their effectiveness. Bacteriotherapy has shown promise as an alternative, and the standard treatment
for non-invasive bladder cancer already relies on a weakened strain of Mycobacterium bovis (Bacillus Calmette-Guérin, BCG).
Recent shortages of BCG and therapeutic limitations highlight the need for new approaches. In this study, we evaluated whether
uropathogenic Escherichia coli, the most common cause of bladder infections, could provide therapeutic benefit through its
virulence factors. We found that E. coli strain CFT073 induced stress and cytotoxicity in 5637 human bladder cancer cells, as
demonstrated by cytotoxicity assays, flow cytometry, and microscopy with protein-expressing E. coli. To determine whether
bacterial cell viability was required to induce cytotoxic effects in bladder cancer cells, we killed the bacteria with utilized
gentamicin, a bactericidal antibiotic. Gentamicin slowed bacterial growth at 1 pg/mL and eliminated bacterial cell viability at >5
pg/mL. We also found that gentamicin did not induce any toxicity in bladder cancer cells. Using these conditions, 5637 bladder
cancer cells were infected with gentamicin treated E. coli CFT073, but no morphological effects were observed. These results
suggest that the cytotoxic effects from E. coli CFT073 require cell viability. We will confirm if heat-inactivated E. coli CFT073
induce cytotoxic effects by performing a lactate dehydrogenase detection assay. These findings help us to characterize the
conditions required for . coli CFT073 to produce the cytotoxic factors that can be utilized as a novel therapeutic for bladder
cancer treatment.

Michelle Lastrina (East Central University)

EXPLORATIONS IN CIRCLE TIC-TAC-TOE

In this talk, we introduce the circle board variation of the classic two-player game tic-tac-toe. We will describe this variation and
the conditions for winning. We then explore such questions as: Does one player have an advantage? Is there a winning strategy?
Can the game end in a draw? This talk is appropriate for anyone with an interest in games or recreational mathematics.

Van Le!, Christian Sears', Lindsey J. Long', and Nathan Mortimer? ('Oklahoma Christian University; Oregon State
University)

*PROTEIN PURIFICATION AND EXPRESSION OF GAPDH IN PARASITOID WASP VENOM

Parasitoid wasps begin their life cycle as eggs laid on or inside host organisms. Once the eggs hatch, the larvae feed on and
consume the host, contributing to the wasps' development. The species Ganaspis hookeri (G. hookeri) targets a specific fly
species, Drosophila melanogaster (D. mel). G. hookeri injects venom into a host during egg-laying. These venom proteins
manipulate the host’s metabolism and block its immune responses, allowing the wasp's offspring to develop successfully. Venom
proteins evolve rapidly as they adapt to counter host immune defenses, acquiring new functions through mechanisms like gene
duplication. In this project, we investigated the venom-derived enzyme GAPDH from G. hookeri. GAPDH is a key enzyme in
glycolysis, the metabolic pathway that breaks down glucose to produce energy. It catalyzes the conversion of glyceraldehyde 3-
phosphate (G3P) into its products, 1,3-bisphosphoglycerate (1,3-BPG) and NADH. In D. mel, this protein plays a critical role in
controlling the glycolysis process and is highly regulated. We hypothesized that venom GAPDH retains this enzymatic function,
enabling it to convert G3P into 1,3-BPG and NADH. In this project, venom GAPDH was expressed and purified in Escherichia
coli (E. coli), and enzyme activity assays were conducted to evaluate its functions. Understanding how venom GAPDH interacts
with host glycolysis could provide insights into its potential as a therapeutic agent for various conditions.
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Kong Lee and Sean Kim (Northeastern State University)

**YEAST INVERTASE IMMOBILIZATION BY SODIUM ALGINATE

Invertase, an enzyme produced by Saccharomyces cerevisiae (baker’s yeast), catalyzes the hydrolysis of sucrose into glucose and
fructose, collectively known as invert sugar. This reaction holds considerable industrial importance in the food and fermentation
sectors, as invert sugar exhibits greater sweetness, solubility, and hygroscopicity than sucrose. However, free invertase suffers
from limited stability, restricted reusability, and diffusion losses, hindering its efficiency in continuous applications. To address
these limitations, this investigation focused on the immobilization of yeast invertase within calcium alginate beads (CAB),
exploiting the mild gelation properties of sodium alginate crosslinked with calcium ions. Yeast cells were entrapped in a 3%
(w/v) sodium alginate matrix and cured in calcium chloride to form spherical CABs. The catalytic performance of immobilized
yeast was evaluated by pumping sucrose solutions through a CAB-packed column with a peristaltic pump under controlled flow
conditions, and hydrolysis efficiency was seen via the 3,5-dinitrosalicylic acid (DNS) assay. The immobilized yeast demonstrated
great catalytic activity and reproducible sugar conversion, confirming the practicality of alginate-based immobilization for
enhancing enzyme stability and reusability in biocatalytic processes relevant to industrial sucrose hydrolysis as well as opening a
new doorway for designing improved immobilization structures.

Barbie Bridges, Bright Lena, and Henry Lee (University of Central Oklahoma)

*REACTIVATION AND ENHANCEMENT OF LAB-SCALE WIND TUNNEL FOR 3D PRINTED OBJECT TESTING

When studying aerodynamics, wind tunnels are an extremely useful tool. Wind tunnels operate as a visual interface, allowing
students to visualize the physics occurring around an object. Primarily, they allow for controlled study and airflow simulation
over models and this data is used for research and development in engineering applications. This is especially important in
education and lab settings. This project is aimed at reinitializing a non-functional wind tunnel and establishing a lab environment
for students to conduct analysis of aerodynamic behavior on model objects. The main tunnel setup includes a motorized fan with
a contraction, diffusion and a test section.The data acquisition system includes load cells, amplifiers, a sting mount, and is run by
an Arduino Uno microcontroller. The functionality was evaluated by physical experiments using 3D printed models. The wind
tunnel produces air speeds of 0-50m/s, which allows for flexible testing of laminar or turbulent flow at different speed intervals.
This project makes it possible for students and faculty to study aerodynamic principles using a lab-scale system. The wind tunnel
is a solid tool for active learning and can easily be used in future classes or projects that involve airflow testing and prototype
evaluation.

Jadie Brister!, Lainy Lewis!, Lindsey J. Long', and Laura Reed? ('Oklahoma Christian University; >Genomics Education
Program-University of Alabama)

*DIVERGENCE IS SIK3 OF DROSOPHILA SPECIES

This study investigated the evolutionary divergence of two genes, Salt-inducible kinase 3 (Sik3) and rolled (r1), across five
species of Drosophila, using D. melanogaster as the reference. Both genes are part of the insulin/TOR signaling pathway, which
regulates growth and metabolism. We hypothesized that Sik3 would be more divergent due to its metabolic role and potentially
fewer constraints on its function. Gene annotation was performed using tools provided by the Genomics Education Partnership to
build gene models, analyze protein sequences, and examine genomic neighborhoods. While Sik3 had lower sequence divergence
scores, rl is considered functionally more conserved, likely due to its central role in signal transduction and interaction with many
other proteins. These results suggest that gene conservation is influenced not just by how much a gene’s sequence changes, but
also by how critical its role is in cellular networks.

John Lindley, Amanda J. Nichols, Kevin Plumlee, Cody Milhills, and Devin Crowe (Oklahoma Christian University)

*DEVELOPMENT AND USAGE OF A LOW-COST SPIN COATER IN PEROVSKITE SOLAR CELLS AND CONTINUED
EXPLORATION OF METAL ELECTRODEPOSITION

This research presentation will cover two investigations within the field of applied materials chemistry. Included is the
construction of semi-transparent perovskite solar cells, as well as the continued development of electrodeposition techniques for
metal-coating applications. First, the construction and optimization of perovskite-based photovoltaic cells is investigated.
Perovskite solar cells represent a promising alternative to traditional silicon due to their easily adjustable band gap, cheap
construction costs, and compatibility with transparent chemicals. Our work is centered around optimizing energy efficiency and
cell transparency, which is done through varying chemical concentrations and deposition parameters. A custom-built and low-cost
spin coater - designed by collaborating mechanical engineering students - was used to deposit chemical films, ultimately allowing
for reproducible construction and experimentation in an undergraduate research setting. Second, previous research on
electrodeposition is revisited and extended. Electrodeposition provides a scalable and solution-based opportunity for producing
conductive or semi-conductive metallic layers, which are potentially applicable in everyday appliances such as batteries, sensors,
and even photovoltaics. Our work investigates how experiment parameters such as voltage, solution concentration, and time
affect adherence and metal properties. While independent, both investigations seek to improve accessibility to applied materials
research through low-cost and hands-on, student-led experimentation. Together, they empower undergraduate researchers with
the tools and techniques needed to engage in meaningful, real-world scientific research.
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Yiwen Liu (Oklahoma State University - Center for Health Sciences)

**THE ONCOGENIC ROLE OF PREVOTELLA INTERMEDIA IN ORAL SQUAMOUS CELL CARCINOMA
PROGRESSION

Accumulating evidence indicates that the oral microbiota contributes to the development of oral squamous cell carcinoma
(OSCC) through chronic inflammation and direct carcinogenic effects. Prevotella intermedia (Pi), an opportunistic oral pathogen
associated with various oral diseases, has limited research on its role in OSCC. Herein, we demonstrate that Pi infection is
positively correlated with oral cancer cell proliferation at both phenotypic and molecular levels. Comparative analysis of mRNA
expression between Pi-infected and non-infected OSCC cells revealed notable differences in cytokine and oncogene expression
profiles. More precisely, P. intermedia infection led to upregulation of cell proliferation markers (PCNA, CCND1, AREG),
inflammation-related markers (IL6, IL8, PTGS2), and the anti-apoptotic marker (BCL2), whereas epithelial-mesenchymal
transition (EMT) markers (CDH2) and the interferon response marker (ISG15) were downregulated. Together, our findings
identify P, intermedia as a pathogen that promotes OSCC cell proliferation through coordinated activation of oncogenic and
inflammatory signaling pathways.

Ainsley Loney, Tania Uwase, Hank Waterston, and Lindsey J. Long (Oklahoma Christian University)
*CONSERVATION OF HDAC4 AND WRD IN FRUIT FLIES

Signaling pathways play a critical role in regulating how organisms respond and adapt to their environments. Understanding the
conservation of genes involved in these pathways provides insight into their evolutionary importance. This study focuses on
HDAC4 and wrd, two genes in the insulin/TOR signaling pathway, across multiple Drosophila species. We hypothesized that wrd
would be more evolutionarily conserved than HDAC4 due to its greater number of protein interactions. Using Drosophila
melanogaster as a reference species, we identified homologous sequences of HDAC4 and wrd in D. ficusphila, D. takahashii, D.
obscura, and D. miranda. Gene models were annotated and verified using the Gene Model Checker in the Genomics Education
Partnership (GEP) UCSC Genome Browser. To assess evolutionary conservation, we calculated Estimated Evolutionary
Divergence scores for both genes by comparing gene neighborhoods, sequence similarity, and protein alignments across species.
Our results indicate that wrd is more conserved than HDAC4 among the Drosophila species examined. The lower divergence
values for wrd suggest stronger evolutionary constraints and a more essential functional role. In contrast, HDAC4 displayed
greater sequence variation, supporting our hypothesis that it is less conserved. During the annotation process, we also
encountered challenges such as exon fragmentation and repetitive sequences, which required additional sequence verification.
These findings contribute to understanding how genes within conserved signaling pathways evolve differently across related
species. Future research will expand the comparative analysis to additional species and explore conservation of these genes in
other organisms, such as mice, to further elucidate the evolutionary dynamics of the insulin/TOR pathway.

Sophie Lowther, Zainab Al-Kazaz, Fadi Kabbani, Lucas Miller, and Janaki Iyer (Northeastern State University)

*ROLE OF ANTIOXIDANTS IN PROTECTING MICROGLIA FROM OXIDATIVE STRESS

Neurodegenerative diseases such as Alzheimer’s and Parkinson’s disease are characterized by neuronal loss, mitochondrial
dysfunction, oxidative stress, and protein aggregates that impair synaptic communication and energy metabolism. Microglia are
the immune cells of the nervous system. When they undergo oxidative stress, they can induce inflammation that can promote
Alzheimer's and Parkinson's disease. Antioxidants are known to promote redox balance and support cell survival by reducing
oxidative damage in the cell. In this study, we examined the effects of the antioxidants N-acetylcysteine (NAC) and resveratrol on
C20 microglial cells that are subjected to oxidative stress. We hypothesize that treatment of microglia with these antioxidants will
reduce the oxidative stress and enhance cell viability. By performing cell viability assays and observing the cells by microscopy
for any morphological changes, we found that NAC was more effective in protecting the microglia from oxidative stress. Future
experiments will be designed to evaluate how NAC is able to counter oxidative stress in microglia. These findings will allow us
to gain more insight into the therapeutic potential of NAC in preventing neuroinflammation.

Brice Luessenhop, LJ Rogers, JH McCreary, YW Liu, and IH Huang (Oklahoma State University - Center for Health
Sciences)

**DUAL-TARGET CHIMERIC PROTEIN VACCINE AGAINST CLOSTRIDIOIDES DIFFICILE

Clostridioides difficile is a gram-positive, rod-shaped, spore-forming anaerobic bacteria found in the environment. C. diff can
occupy the gut microbiome and act as an opportunistic pathogen that can become infectious after taking antibiotics. Symptoms
include diarrhea and can progress to pseudomembranous colitis, and if left untreated, death. Treatment includes three nonspecific
antibiotic options of metronidazole, vancomycin, and fidaxomicin. However, utilizing antibiotics to treat the infection also kills
many other bacteria within your gut microbiome, which promotes the growth of C. diff, again creating a cycle of reinfection. C.
diff is highly infectious and is commonly spread person to person via the fecal-oral route, but due to its spore-forming ability, it
can also contaminate surfaces. It is commonly spread in hospitals and nursing homes, but can spread through communities if
there is limited access to adequate hygiene products and systems in place. Our lab has been working to create a C. diff vaccine
designed to alleviate symptoms of C. diff while also eliminating latent spores in order to prevent spread. We are using
Escherichia coli with a plasmid that encodes proteins that we have selected to use as antigens from C. diff. The proteins we have
selected are Toxin B, a key virulence factor from C. diff, and several other engineered chimeric proteins that contain
Recombinant Toxin B (TcdB). These proteins have been purified to create a vaccine for mouse models to test their
immunogenicity and efficacy against this pathogen.

*Undergraduate Presentation ~ **Graduate Presentation
23|Page



Rachel Manhalter!, Corben Knowles', Lindsey J. Long!, and Laura Reed? ('Oklahoma Christian University; 2Genomics
Education Program-University of Alabama)

THE CONSERVATION OF RL AND WRD IN DROSOPHILA

The insulin/TOR pathway is important for controlling blood sugar levels and supporting organism growth. In this study, the genes
well-rounded (wrd) and rolled (rl) were compared to show how genes in the insulin/TOR pathway have evolved over time. It was
hypothesized that rl was more conserved than wrd, based on the physical interactions of each within the insulin/TOR pathway.
Gene divergence was assessed using criteria such as genomic neighborhood, protein identity and similarity, and nucleotide
identity. To collect this information, the genes were first identified in Drosophila melanogaster and then located in several closely
and distantly related target species. The genes were annotated and sequences compared. After comparing results with those from
other students, it was found that rl is less conserved than wrd across the selected target species.

Jessica Jones and Nayeli Matos (Oklahoma Christian University)

*EVOLUTIONARY CONSERVATION OF WRD AND HDAC4

The Insulin pathway promotes glucose uptake and storage of energy also stimulates cell growth, division, and proliferation in
Drosophila species and other animals. In this study, a comparative genomics approach was used to determine the levels of
conservation of genes wrd and HDAC4, which are involved in cellular signaling and gene regulation, respectively. To conduct
this comparison, the wrd and HDAC4 genes were sequenced across multiple species within the Drosophila group. Divergence
scores were calculated based on gene similarity across different species and the relative location of neighboring genes, and these
scores were interpreted in the context of each species' evolutionary distance from D. melanogaster. Because wrd is associated
with a greater number of linked genes compared to HDAC4, it was hypothesized that wrd would be more conserved across
species. Divergence scores showed that HDAC4 was the more evolutionarily conserved gene between the two.

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 week-long 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. Activities include synthesizing banana oil, extracting DNA from strawberries, a trip to a
groundwater research facility and several presentations about applying for and paying for college.

Elena Gregg, Pavel Navitski, Wesley Klehm, Gabriel Pendell, Kolby Mostrom, Prem Thannickal, and John McLaughlin
(Oral Roberts University)

*LABORATORY INVESTIGATION OF ENVIRONMENTAL EFFECTS ON COSMIC RAY CASCADES

The Advanced Physics course at Oral Roberts University integrates authentic research experiences into undergraduate instruction
to strengthen student understanding of experimental physics and scientific inquiry. A central component of this course is a
student-led investigation of cosmic ray cascades, focusing on the detection and analysis of muons—massive elementary particles
analogous to electrons, produced by high-energy interactions between cosmic rays and atmospheric molecules. This study
represents the most recent phase of an ongoing research series conducted within the university laboratory. Earlier phases
optimized detector configurations by calibrating steel plate thickness and mapping the angular distribution of muons under varied
geometrical arrangements. Building on this foundation, the current phase investigates how environmental factors influence
cascade formation and muon detection efficiency. Students employed an array of eleven steel plates inclined at 70° toward the
northern horizon to record muon flux data across diverse atmospheric conditions. Measurements were systematically correlated
with environmental parameters, including temperature, barometric pressure, and weather variability. Preliminary analysis
indicates that elevated atmospheric temperatures are associated with reduced muon counts—consistent with higher meson decay
altitudes—while lower pressure conditions appear to enhance muon transmission to ground level. The project provides a
meaningful platform for undergraduate students to participate in hands-on particle physics research while contributing empirical
data to the broader understanding of environmental modulation in cosmic ray cascades. This integration of experimental
investigation with classroom instruction exemplifies the effectiveness of research-based learning in fostering scientific literacy,
technical competence, and collaboration among emerging physicists.

John R. McLaughlin and E . Valderrama Araya (Oral Roberts University)

*PRELIMINARY CYCLIC VOLTAMMETRY STUDIES OF H.0. REDOX FOR BIOSENSING AND FUEL CELL
APPLICATIONS

Hydrogen peroxide (H202) is an analyte in biosensor and fuel-cell research, where understanding its redox behavior supports
catalytic design and electrode optimization. In this preliminary work, cyclic voltammetry (CV) was performed using a three-
electrode potentiostat configuration with scan rates of 10-200mV s™'. The potential window was cycled from —0.2 V to +0.8 V
and back to —0.2 V for ten consecutive scans. Initial tests were conducted in potassium chloride (KCl) electrolyte to establish
baseline electrochemical behavior, moving to phosphate-buffered saline (PBS, pH = 7.4) to provide physiological ionic strength
and pH stability relevant to biological sensing environments. The experimental framework was analyzed using the Randles—
Sevéik relation (ip o v!/2) for diffusion-controlled processes and the capacitive background relation (ic = Cdl-v) for double-layer
effects. Preliminary data revealed broad redox features and elevated background currents, suggesting minor surface fouling and

*Undergraduate Presentation ~ **Graduate Presentation
24|Page



faradaic interference. Detecting the electrochemical oxidation or reduction of H-O- on an electrode also provides indirect
quantification of enzymatic reactions, such as those catalyzed by glucose oxidase or cholesterol oxidase, showing its importance
in the development of biosensors for glucose and cholesterol detection. Current and future work will focus on improving the
clarity of the H2O- redox signal over the electrolyte background. This will involve optimizing experimental parameters, including
cycling conditions, electrode cleaning procedures, solution preparation, and pH. We will then compare alternative electrolytes,
such as PBS, and different types of working electrodes. We plan to use polished carbon electrodes decorated with nanoparticles
via plasma discharge using physical vapor deposition (PVD) and compare their performance with a baseline platinum disk
electrode.

Taylor Menard, Trevor Hensley, Emilyn Rainbolt, and Avishek Mitra (Oklahoma State University - Stillwater)

*MECHANISMS OF HEME IRON ACQUISITION IN MYCOBACTERIUM TUBERCULOSIS

Mycobacterium tuberculosis (Mtb), a human lung pathogen, is completely dependent on acquiring iron from the host to survive
and cause infections. Like most pathogens M) can acquire iron from host heme, which stores >75% of the host iron. However,
the importance of Hm iron acquisition to Mtb virulence is unknown because we have a very limited understanding of Mtb HIA
mechanisms. In principle, there are three main steps to Hm uptake in diderm bacteria like M#b. As majority of host Hm is
complexed with proteins like hemoglobin, the first step in bacterial Hm uptake invariably starts with extracting Hm from the host
hemoprotein. After Hm is extracted, it is then transported across the outer membrane (OM) by a channel protein and then across
the cytoplasmic membrane (CM) by another channel protein. The Mitra lab has made crucial discoveries in identifying potential
components of this Hm uptake process in Mtb: 1) Deletion of rv0125 or rv0338c reduces growth of Mtb in the presence of
hemoglobin. We hypothesize that Rv0125 and Rv0338c are somehow required to extract Hm from hemoglobin so that Hm can be
used as an iron source. 2) Deletion of ppe60 reduces growth of Mtb in the presence of Hm. PPE60 is a predicted outer membrane
protein and we hypothesize that it is required for Hm uptake in Mzb. The goals of this study are to determine how Rv0125,
Rv0338c and PPE60 contribute to Hm iron acquisition in Mtb. Specifically: 1) We will clone these genes into an expression
plasmid and then produce and purify these proteins from E. coli. 2) We will perform binding experiments using isothermal
titration calorimetry to determine if these proteins bind Hm. 3) We will use Mtbh mutant strains to determine if absence of the
genes affects Hm uptake into Mzb cells.

Erik Mesta, Sariah Longoria, and Marcella Santos (Southwestern Oklahoma State University)

THE GENETIC CHARACTERIZATION AND MORPHOMETRICS OF THE HONEY BEE POPULATION IN
WEATHERFORD, OKLAHOMA

Apis mellifera (western honey bee) was originally introduced to the Americas by European colonists in 1622 to pollinate
agricultural crops. The honey bee lineages of European descent are generally docile, making them ideal for beekeeping. In 1956,
A. mellifera scutellata, an African subspecies, was imported to Brazil to enhance survival and honey production in the tropical
climate through experimental crossbreeding. In 1957, 26 African queens were accidentally released and hybridized with local
honey bee drones. These Scutellata-European hybrids spread rapidly across South and Central America, eventually reaching
North America. The goal of this study is to analyze mitochondrial DNA and morphometric traits to identify African and European
lineages and assess the degree of hybridization within 4. mellifera populations in Weatherford, Oklahoma. Fieldwork involved
collecting foraging worker bees from five sites around Weatherford using nets. Specimens were preserved at —20°C for
subsequent DNA extraction. Morphological data will be obtained from right-side appendages (wings and legs). DNA was isolated
using the DNeasy Blood & Tissue Kit protocol, and the mitochondrial marker cytochrome I (COI)—cytochrome II (COII)
intergenic spacer region will be amplified via PCR and sequenced using Sanger methods. Resulting haplotypes will be compared
with known A. mellifera lineages to infer ancestry. Honey bees play a vital role in pollinating one-third of Oklahoma’s crops and
supporting native plant diversity. They also serve as bioindicators of environmental health. We expect to detect a predominance
of African mitochondrial DNA, reflecting ongoing hybridization between African and European lineages in western Oklahoma
populations.

Charlton Miller and Elizabeth Everman (University of Oklahoma)

**EFFECT OF MULTIGENERATIONAL EXPOSURE TO CUSO4 DURING DEVELOPMENT ON ADULT PHENOTYPES
IN DROSOPHILA MELANOGASTER

Natural insect populations are exposed to chronic copper contamination from agricultural pesticides, mine runoff, or metal waste.
Drosophila melanogaster (common fruit fly) is an effective model for studying copper exposure due to its short lifespan and
generation time, and its conserved copper ion homeostasis pathway. In D. melanogaster, exposure to copper (1I) sulfate (CuSO4)
during development decreases developmental viability and increases development time. Although a negative effect on juvenile
survival has been established, it is unclear whether this effect influences adult fitness, or if repeated multigenerational exposure to
CuS0O4 would impact the effect of developmental CuSO4 exposure on adult phenotypes. We used a wild-derived population of D.
melanogaster and established four populations subjected to multiple selection strengths for developmental copper resistance.
Flies were reared on CuSO4 media according to their assigned concentration from egg to adult stage every other generation for
twenty generations. Development time and development viability were measured every two generations. In generation 20, we
measured adult phenotypes such as starvation resistance, lifespan, copper resistance, and fecundity to measure the effect of
developmental selection and developmental exposure on adult life-history and stress resistance traits. Additionally, we measured
oviposition choice between 0 mM and 10 mM CuSO4 media in generation 20 (developmental exposure) and 21 (no exposure) to
determine the effect of developmental selection and exposure on female egg-laying preference. Increased adult fitness dependent
on selection strength could reflect a shift in allele frequency of metal response genes. Changes in adult life-history dependent on
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developmental exposure could reflect neurological defects or altered tolerance from previous exposure. Together, we gain a
greater understanding of the multigenerational effects of developmental CuSO4 exposure on life-history, leading to a broader
understanding of whether natural insect populations will adapt or decline in response to the continued build-up of heavy metals in
the environment.

Taylor Mills, Alexandria Morris, Samuel L. Miller, Stephen Marek, Carrie J. Pratt, Yan Wang, Mostafa S. Elshahed,
Noha H. Youssef, and Julia Vinzelj (Oklahoma State University - Stillwater)

*DESCRIPTION OF THREE NOVEL ANAEROBIC GUT FUNGAL GENERA FROM TORTOISE FECES

Anaerobic gut fungi (AGF, phylum Neocallimastigomycota) play a critical role in the degradation of biomass within the digestive
tracts of herbivores. Despite their ecological importance, the evolutionary history and diversity of Neocallimastigomycota remain
poorly understood. Twenty mammalian-affiliated genera (M-AGF) and two tortoise-affiliated genera (T-AGF) have been
described so far. Molecular dating showed that the two T-AGF are the evolutionary oldest AGF isolated so-far, indicating that
reptiles might have been hosts for AGF before the rise of mammals. Here, we obtained three additional novel T-AGF isolates
from Texas and Sulcata tortoises. Molecular analysis clustered these strains into three distinct, deep-branching clades, closely
related to the previously described T-AGF genus Testudinimyces. All isolates displayed filamentous rhizoidal growth patterns and
produced monoflagellated zoospores. Unique morphological characteristics included the production of elongated, thick,
nucleated structures in GX isolates, the formation of thin hair-like projections on sporangial walls in SR isolates, and irregularly
shaped sporangia in TM isolates. LSU phylomarker analysis revealed GX isolates as the first cultured representatives of tortoise-
affiliated but previously uncultured lineage NY56, while SR and TM strains have not been encountered in prior culture-
independent AGF surveys. We propose to accommodate these isolates in three new genera and species — Gopheromyces
tardescens (GXA2), Gigasporangiomyces pilosus (SR0.6), and Kelyphomyces adhaerens (TMO0.3). Further, based on the
ecological, physiological, and phylogenetic distinctions between T-AGF and M-AGF, we propose to establish a new family
(Testudinimycetaceae) to accommodate the genera Testudinimyces, Gopheromyces, Gigasporangiomyces, and Kelyphomyces,
within a new order (Testudinimycetales), and amend the description of Neocallimastigales to circumscribe M-AGF genera only.

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

*TENSION-DEPENDENT ANALYSIS OF MARINE SPONGE EXTRACT’S IMPACT ON MYOFIBROBLASTS AFFECTED
BY DUPUYTREN’S CONTRACTURE USING OCT

Dupuytren's contracture is a condition where the tissue beneath the skin of the palm and fingers thickens and forms nodules,
causing the fingers to bend inward. Over time, this can limit hand mobility and make it difficult to fully extend the affected
fingers. It is propagated through over contraction of myofibroblasts. Prior experiments have been performed to provide
preliminary data that supports the efficacy of inhibition of myofibroblasts exposed to marine sponge extract (02PD1L).
Preliminary data suggests that 02PD1L inhibits cell migration, furthermore through curvature measurements of 2D cross sections
of collagen lattices have shown a significant decrease in tension generation by myofibroblasts treated with 02PDI1L in
comparison to non-treated cells. This project assesses the characteristics of 02PD1L. First, through 2D and 3D measurements of
tension generation of myofibroblasts treated with extracts in high and low-tension environments utilizing optical coherence
tomography. Secondly. through comparisons with current known microtubule inhibitors. Finally, coverslip analysis of
microtubule characteristics through confocal laser microscopy. This data will define the effects of 02PD1L and will provide
future valuable information to help explore the mechanisms and pathways of this experimental drug.

Jose Montalva (East Central University)

EXPLORING THE DIVERSITY OF CRYPTIC SHINY GREEN BEES OF THE GENUS AUGOCHLOROPSIS
(HYMENOPTERA: HALICTIDAE) IN OKLAHOMA

The genus Augochloropsis comprises medium-sized bees in the family Halictidae (sweat bees), distinguished by their metallic
green coloration and characteristic tegula. Historically, the genus included the Augochloropsis metallica complex, with two
subspecies (4. metallica metallica and A. metallica fulgida) and A. sumptuosa reported in Oklahoma. However, a recent
taxonomic revision by Portman et al. (2022) reclassified the A. metallica complex and updated the status of 4. sumptuosa,
expanding the genus to include several newly described species distributed across the Midwestern United States. In this
preliminary study, specimens collected from the Oklahoma City Zoo and Botanical Garden, Pontotoc Ridge and Oka' Yanahli
Preserves (Nature Conservancy), and the East Central University (ECU) entomological collection were examined using the
updated taxonomic key. Our findings reveal the presence of three distinct Augochloropsis species in Oklahoma: A. humeralis, A.
metallica, and A. viridula. These results suggest a greater cryptic diversity than previously recognized. Further sampling and
comprehensive collection reviews are necessary to accurately assess the full extent of Augochloropsis diversity in the region.

Olivia Morgan (Oklahoma State University - Stillwater)

*NOVEL INTERACTION PARTNERS OF PTSN, A REGULATOR OF TYPE III SECRETION SYSTEM EXPRESSION IN
PSEUDOMONAS AERUGINOSA

The opportunistic pathogen Pseudomonas aeruginosa (PA) causes a variety of infections and produces a large set of virulence
factors contributing to its pathogenicity, notably the type 3 secretion system (T3SS), which aids in establishing and maintaining
infections. The T3SS is used by bacteria to assemble a molecular apparatus that acts similarly to a hypodermic needle to inject
effector proteins into the cytoplasm of host cells. Transcriptomic data revealed that the protein PtsN impacts T3SS genes. In
strains with ptsN absent, we observe substantial upregulation in T3SS gene expression. We hypothesized that PtsN may be
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interacting with the master activator of T3SS expression ExsA in a way that limits its ability to activate T3SS genes. Co-
immunoprecipitation, western blotting, and mass spectrometry revealed no evidence of a PtsN-ExsA interaction but identified
novel binding partners, including MucA, anthranilate synthesis enzymes, and the T3SS components PscU and PscR. Deletion of
ptsN increases T3SS expression, but overexpression seems to have minimal effect, suggesting possible saturation of its regulatory
impact under physiological conditions. These findings suggest that PtsN modulates the T3SS through a mechanism independent
of a direct ExsA interaction.

Kolby Mostrom, Elena Gregg, Pavel Navitski, Wesley Klehm, Gabriel Pendell, Prem Thannickal, and John McLaughlin
(Oral Roberts University)

*LABORATORY INVESTIGATION OF ENVIRONMENTAL EFFECTS ON COSMIC RAY CASCADES

The Advanced Physics course at Oral Roberts University integrates authentic research experiences into undergraduate instruction
to strengthen student understanding of experimental physics and scientific inquiry. A central component of this course is a
student-led investigation of cosmic ray cascades, focusing on the detection and analysis of muons—massive elementary particles
analogous to electrons, produced by high-energy interactions between cosmic rays and atmospheric molecules. This study
represents the most recent phase of an ongoing research series conducted within the university laboratory. Earlier phases
optimized detector configurations by calibrating steel plate thickness and mapping the angular distribution of muons under varied
geometrical arrangements. Building on this foundation, the current phase investigates how environmental factors influence
cascade formation and muon detection efficiency. Students employed an array of eleven steel plates inclined at 70° toward the
northern horizon to record muon flux data across diverse atmospheric conditions. Measurements were systematically correlated
with environmental parameters, including temperature, barometric pressure, and weather variability. Preliminary analysis
indicates that elevated atmospheric temperatures are associated with reduced muon counts—consistent with higher meson decay
altitudes—while lower pressure conditions appear to enhance muon transmission to ground level. The project provides a
meaningful platform for undergraduate students to participate in hands-on particle physics research while contributing empirical
data to the broader understanding of environmental modulation in cosmic ray cascades. This integration of experimental
investigation with classroom instruction exemplifies the effectiveness of research-based learning in fostering scientific literacy,
technical competence, and collaboration among emerging physicists.

Emily D. Munson!, Caroline Karr!, Lindsey J. Long!, and Nathan Mortimer? (‘Oklahoma Christian University; 2Oregon
State University)

*ENZYMATIC ACTIVITY OF GAPDH IN WASP VENOM

Some species of wasps use a system of parasitism to enhance reproduction. In this process, the wasps inject both eggs and venom
into a host— the host often being the fly species Drosophila melanogaster. While the exact molecular mechanisms of this venom
remain largely unclear, these venomous proteins are known to rewire the host’s metabolic and immune systems to optimize
conditions for larval development. One of the proteins found in this venom is glyceraldehyde-3-phosphate dehydrogenase, or
GAPDH. This protein is additionally found in a non-venomous form and it is believed to play a role in an organism’s glycolysis
pathway. This study set out to determine the activity of venomous GAPDH under conditions mimicking glycolysis. Purification
techniques were first employed to isolate the protein from the parasitoid wasp species Leptopilina heterotoma and Ganaspis
hookeri. Kinetic experimentation was then performed to gauge the activity of GAPDH. Both venom-derived forms demonstrated
glycolytic enzymatic activity. These findings suggest venomous GAPDH retains functionality similar to its metabolic
counterpart, providing insight into its potential role in host manipulation. Further studies of this type should be conducted to
gather more information regarding the functionality of venomous GAPDH, alongside the multitude of other proteins found in
parasitoid wasp venom.

Pavel Navitski, Rachel Budavich, Jonathan Ophus, Joy Tolu, and Simeon Spiess (Oral Roberts University)

*PROTOTYPING INTELLIGENT VERTICAL GARDENS: THE PLANTWALL PROJECT AS A SUSTAINABLE, SENSOR-
DRIVEN ENGINEERING-BIOLOGY COLLABORATION

The PlantWall project at Oral Roberts University is a multi-year interdisciplinary initiative uniting engineering and biology
students to design, build, and improve a vertical plant system focused on sustainability, environmental monitoring, and STEM
education. Over the past two academic years, student teams successfully developed a structural framework, modular pot-holding
design, and an integrated irrigation system. Biology students contributed to plant selection, pest control strategies, and spatial
layout, while engineering students led 3D modeling, mechanical simulations, filtration design, and structural testing. In the
current third year of development, the focus has shifted toward integrating a smart sensor system for real-time environmental
monitoring and automated irrigation control. Using PASCO ST-2997 soil moisture and temperature sensors, along with additional
sensors for humidity and light intensity, students are implementing a data acquisition and control system capable of adjusting
irrigation dynamically. The system aims to optimize water use while maintaining ideal plant health conditions. An algorithm for
sensor fusion is being developed to synthesize readings from multiple inputs, improving the accuracy and responsiveness of
environmental assessments. Future steps include applying machine learning to predict plant behavior under varying
environmental conditions and identifying early signs of stress or pest activity. The PlantWall serves as a living laboratory—
offering students hands-on experience with mechanical design, embedded systems, sensor programming, and biological
applications in sustainability. The project has been presented at national and international conferences in the U.S., Kazakhstan,
Ukraine, and China, and has twice been named an Outstanding Project by ORU’s School of Engineering and Department of
Biology. Through its interdisciplinary scope and real-world applicability, the PlantWall continues to provide a powerful platform
for experiential learning, sustainable design innovation, and engineering education with global relevance.
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Kien Nguyen and Benjamin Tayo (University of Central Oklahoma)

**DEEP LEARNING APPROACHES FOR IMPROVED NANOPORE SIGNAL INTERPRETATION

Nanopore sequencing enables rapid, portable DNA analysis by measuring transient disruptions in ionic current as nucleotides
pass through nanoscale pores. However, interpreting these blockade signals remains challenging due to noise and variability in
experimental conditions. This study explores the application of deep learning models to improve nucleotide classification from
ionic current data obtained using two-dimensional MoS: nanopores of 3.3 nm and 2.8 nm diameters. After event detection using
the CUSUM algorithm, each translocation event was characterized by dwell time, mean current, number of levels, and blockade
height. Four machine learning models—convolutional neural networks (CNNs), deep neural networks (DNNs), long short-term
memory (LSTM) networks, and XGBoost—were evaluated for classification accuracy. The CNN and XGBoost models achieved
the highest accuracy (up to 95%) for the smaller nanopore data, while LSTMs underperformed due to limited sequence length
and data size. Results confirm that blockade height is a critical feature for nucleotide discrimination, and CNNs provide an
optimal balance between accuracy and generalizability. This work highlights the potential of deep learning to enhance nanopore
signal interpretation and supports its future application in rapid, high-accuracy biomolecular sequencing.

Malaak Akour, Thi Nguyen, Nicole Schulz, Abdellah Ait Moussa, and Nesreen Alsbou (University of Central Oklahoma)
*RECONFIGURABLE HAND CONTROL UNIT USB ADAPTER HW AND SW INTERFACE

Aircraft components often become useless when removed from the aircraft, resulting in wasted space, materials, and financial
resources. For example, surplus components often accumulate without purpose at Air Force Bases such as Tinker in Oklahoma.
Aircraft recycling is crucial for the advancement of sustainable aviation and has the added benefit of potentially relieving societal
and economic pressures. This project, proposed by the Air Force and the 76th Software Engineering Group, aims to repurpose
aircraft components in a desktop environment for simulating, testing, and training. The solution integrates real-time data with
responses from user inputs through a hardware component and features a reconfigurable software interface compatible with a
USB connection. Two implementations were explored: a data acquisition unit (DAQ) and an Arduino Mega, each with a
developed graphical user interface. This presentation outlines the results, benefits, limitations, and refinements for future
development. The final solution provides an environmentally sustainable and cost-efficient system with practical applications for
pilots, testers, trainers, and trainees.

Madison Normile (Southwestern Oklahoma State University)

*EFFECTS OF SEASONAL CHANGES IN POPULATION DENSITY ON SEXUAL SELECTION IN HYALELLA
AMPHIPODS IN LAKE AND SPRING POPULATION

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 variety of factors. This study explores
how seasonal changes in temperature and day length affect population parameters, including density, of freshwater amphipods in
the genus Hyalella. Changes in population parameters should affect the competitive environment for mates and hence the
opportunity for sexual selection. We have been studying patterns of sexual selection in two lake and two spring amphipod
populations. The constant environmental parameters of springs should lead to more stable population parameters and consistent
patterns of sexual selection across seasons. However, lake populations experience no production over the winter months causing
spring populations to consist of relatively large over-wintered individuals. The low density and low variation in morphological
traits found in lake populations during the spring should result in relatively weak sexual selection. As populations move from
spring to summer and fall population size explodes, competition for mates should be intense. Therefore, we predict much more
dynamic patterns of sexual selection in lake populations. We will share results to date on this project.

Olayode Victor Olabode, Taylor Jones, Madison Normile, and Daniel G. Rocha (Southwestern Oklahoma State University)

*ENVIRONMENTAL DRIVERS OF TERRESTRIAL MAMMAL RICHNESS IN CENTRAL OKLAHOMA

Habitat quality plays a crucial role in shaping the richness, abundance, and distribution of wildlife species. Habitat quality is
defined by how well an environment supports wildlife by providing essential elements for species survival and reproduction.
High-quality habitats support greater biodiversity and more stable ecological interactions, while degraded habitats can lead to a
decline in populations and an imbalance in the ecosystem. However, species ecology remains less well understood across local
habitat scales. To improve conservation efforts for wildlife, we must fully understand the impact of environmental factors on
wildlife. To achieve this aim, we tested the effects of NDVI (Normalized Difference Vegetation Index), forest cover (2024 Global
Forest Change), elevation (Shuttle Radar Topography Mission), and high-resolution river coverage on the richness of mammal
species. We used 52 camera traps (active an average of 54 days) collected across a range of habitat sites in central Oklahoma, in
combination with Poisson generalized linear models (GLM) with a log-link function. This information can inform conservation
strategies, land use, and habitat restoration efforts aimed at sustaining species diversity in wildlife landscapes, as it provides
insights into environmental features necessary to sustain a natural population of mammals.

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

*INVESTIGATING CELL WALL GENE FUNCTION IN GRASS STOMATAL DYNAMICS THROUGH RNA
INTERFERENCE AND OVEREXPRESSION ANALYSIS

Stomata are microscopic pores on plant surfaces that mediate gas exchange and regulate water loss. In monocot grass, the
stomatal complex consists of two guard cells flanked by two subsidiary cells, which coordinate to control opening and closing. To
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investigate the cellular mechanisms underlying stomatal movement—particularly the roles of guard and subsidiary cells—fifteen
genes involved in cell wall biosynthesis and expressed in the stomatal cells of Brachypodium distachyon (L.) P. Beauv. were
analyzed. These genes span key biosynthetic pathways:

* Cellulose synthesis: CESA1, CESA3, CESA6

* Xylan biosynthesis: GT43B2, XAXla/lb, GUX1, GUX2, GUX1/2, TBL29

* Pectin modification: GAUT1, GAUT4, ARADI1, PAE9

* Other wall-modifying enzymes: EXP8, XTH

To downregulate gene expression, artificial microRNAs targeting each gene were cloned into constructs driven by guard or
subsidiary cell-specific promoters, enabling cell-type—specific RNA interference (RNAi). This approach allows partial
suppression of gene activity, providing insight into each gene’s role in stomatal behavior. For overexpression studies, cDNAs of
seven key genes were either PCR-amplified from wild-type Brachypodium or synthesized commercially, then inserted into
overexpression vectors. These constructs were introduced into plants via Agrobacterium tumefaciens—mediated transformation
using the Callus method. Transgenic adult plants were evaluated for stomatal phenotypes, comparing lines with altered gene
expression to wild-type controls. Despite the critical role of stomata in plant physiology, the structure and dynamics of their cell
walls remain underexplored. This study aims to elucidate why grass monocots exhibit more rapid stomatal responses than dicots,
potentially due to specialized cell wall architecture and gene regulation. By dissecting the genetic and structural basis of stomatal
movement, this research could inform the development of cereal crops with enhanced heat and drought resilience. It may also
pave the way for engineering dicot crops with faster stomatal closure, mimicking the efficient response mechanisms observed in
grasses.

Asa Finn Pieratt (Oklahoma State University - Stillwater)

*ELUCIDATING THE ROLE OF EF-HAND PROTEIN IN A CLINICAL ISOLATE OF PSEUDOMONAS AERUGINOSA

Pseudomonas aeruginosa (Pa) is a bacterial pathogen capable of causing life-threatening infections, especially in lungs of
patients aftlicted with cystic fibrosis (CF). Our group has demonstrated enhanced virulence of Pa in elevated levels of Ca2+,
similar to those found in CF lungs. As previously reported, the Ca2+ sensor EfhP is required for one-third of Ca2+ regulated gene
expression and contributes to Ca2+ regulation of Pa adaptive responses, including mechanisms of iron sequestration, exemplified
by production of siderophore pyoverdine. Highlighting the clinical importance of EfhP, its encoding gene belongs to the top 1%
of the most highly expressed genes in Pa during infection. Among Pa clinical isolates expressing ethP at a higher level than in
PAO1, CI39, from the lung sputum sample of a 39-year-old CF patient, displayed a 1,484-fold increase in efhP expression relative
to PAOL1. To study the role of EfhP in CI39, a deletion mutant (ethP) was generated using Gateway two-step allelic exchange and
verified by PCR & sequencing. Growth studies run in media (SCFM) mimicking lung sputum of CF patients at Ca2+ levels 0
mM, 2.5 mM, & 5 mM showed a defect in efhP growth at elevated Ca2+ levels. Assays for pyoverdine production showed at
least a 2.3-fold decrease at 5 mM Ca2+ in the mutant vs CI39 parent, two-fold greater than in ethP in PAO1 background vs its
parent. CI39 exhibited ~2 h delay in growth and reduced growth rate at 5 mM Ca?*. A similar delay and reduced rate were
observed for pyoverdine production in CI39 vs PAO1. These results indicate that although the high level of ethP expression does
not provide growth advantage in CI39, EthP plays a greater role in regulating pyoverdine production. Since pyoverdine is a major
virulence factor contributing to Pa survival during infection, EfhP becomes a promising target warranting future studies.

Md Ikram Rafid (Oklahoma State University - Stillwater)

**IMPACT OF GATA TRANSCRIPTION FACTOR GTAS ON DICTYOSTELIUM CELL FATES

Mitogen-activated protein kinases (MAPKs) mediate many different cellular responses in eukaryotes but the roles of atypical
MAPKSs remain to be fully determined. Our previous work demonstrated that the atypical MAPK Erk2 in Dictyostelium regulates
GtaC, a GATA transcription factor that plays a key role in multicellular development and chemotactic movement. In response to
chemoattractant stimulation, the phosphorylation of GtaC by Erk2 results in a rapid translocation of the transcription factor into
the cytoplasm. This response is conserved even when chemoattractants stimulate different cell fates suggesting that cell fate
might depend on more than the regulation of GtaC. In this study, we extended our analysis to explore the regulation and function
of three additional GATA transcription factors, GtaN, GtaO, and GtaS which also possess Erk2-preferred phosphorylation sites
like those found in GtaC. Our recent analysis of gtas~ mutants showed multiple phenotypes that support the role of GtaS as a
regulator of developmental timing and cell fate specification. During starvation gtas- mutant show an accelerated development in
carly stages and a biased cell fate toward the anterior region or prestalk zone in migratory multicellular structures (slugs). LacZ
reporter analysis of a prestalk specific gene ecmA exhibits disrupted spatial distribution because ecmA is expressed primarily in
the posterior region rather than the anterior. These findings suggest a critical role for the GtaS GATA transcription factor in
developmental gene expression and cell fate distribution during Dictyostelium development.

Emilyn Rainbolt, Trevor Hensley, Taylor Menard, and Avishek Mitra (Oklahoma State University - Stillwater)

*MECHANISMS OF HEME IRON ACQUISITION IN MYCOBACTERIUM TUBERCULOSIS

Mycobacterium tuberculosis (Mtb), a human lung pathogen, is completely dependent on acquiring iron from the host to survive
and cause infections. Like most pathogens Mtb can acquire iron from host heme, which stores >75% of the host iron. However,
the importance of Hm iron acquisition to Mtb virulence is unknown because we have a very limited understanding of Mtb HIA
mechanisms. In principle, there are three main steps to Hm uptake in diderm bacteria like Mzb. As majority of host Hm is
complexed with proteins like hemoglobin, the first step in bacterial Hm uptake invariably starts with extracting Hm from the host
hemoprotein. After Hm is extracted, it is then transported across the outer membrane (OM) by a channel protein and then across
the cytoplasmic membrane (CM) by another channel protein. The Mitra lab has made crucial discoveries in identifying potential
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components of this Hm uptake process in Mtb: 1) Deletion of rv0125 or rv0338c reduces growth of M?b in the presence of
hemoglobin. We hypothesize that Rv0125 and Rv0338c are somehow required to extract Hm from hemoglobin so that Hm can be
used as an iron source. 2) Deletion of ppe60 reduces growth of Mtb in the presence of Hm. PPE60 is a predicted outer membrane
protein and we hypothesize that it is required for Hm uptake in Mtb. The goals of this study are to determine how Rv0125,
Rv0338c and PPE60 contribute to Hm iron acquisition in Mtb. Specifically: 1) We will clone these genes into an expression
plasmid and then produce and purify these proteins from E. coli. 2) We will perform binding experiments using isothermal
titration calorimetry to determine if these proteins bind Hm. 3) We will use Mth mutant strains to determine if absence of the
genes affects Hm uptake into Mib cells.

Jimena Ramirez, Elijah Woodward, and Alisha Howard (East Central University)

*DEVELOPMENT OF A BIOASSAY FOR THE OPTIMIZED ACTIVITY OF ULP1 IN RECOMBINANT SUMO-TAG
EXPRESSIONS

CRISPR-Cas-mediated detection is pivotal for identifying target RNA sequences through nucleic acid detection. Here, we
examine Cas13, a Cas paralog that exhibits nonspecific RNA nuclease activity after binding to a specific target. Zhang et al. used
this characteristic to enable fast quantitative readouts for medical diagnostics. With its high specificity, CRISPR-Cas13 can detect
a wide range of RNA viruses, such as SARS-CoV-2, Zika virus (ZIKV), and Dengue virus (DENV). However, Cas13a has a
small ubiquitin-like modifier (SUMO) cleavage site and several affinity tags that must be removed to obtain a purified and
applicable form. Despite the large potential of this assay, Cas13-diagnostics is not widely employed due to the high prohibitive
cost of the Cas13 enzyme for low-cost diagnostics. This project aims to establish an optimal method for purifying Casl3a using
ubiquitin-like specific protease 1 (ULP1) and to obtain visual fluorescence confirmation by cleaving a SUMO-GFP recombinant
fusion as a control. This recombinant fusion will be created by adding restriction sites to the termini of the gene of interest, GFP,
and recombining it into a backbone vector with the correct site for tagless purification after SUMO protease cleavage. After the
removal of affinity tags, the release of the assay reporter protein, GFP, will allow assessment of optimization strategies in the
ULP1 expression and purification experiments. This optimized ULP1 will be used to lower the cost of the CRISPR-Cas13
diagnostics, and future efforts will focus on increasing the sensitivity to detect target RNA.

Trevor Rauch!, Holly Grimes', Lindsey J. Long!, and Nathan Mortimer? ('Oklahoma Christian University; 2Oregon State
University)

*BRIDGING THE GAP(DH) IN ENZYMATIC ACTIVITY FOR GANASPIS HOOKERI

Parasitoid wasps lay their eggs in a host organism to develop by depleting the host of its natural resources. A common choice of
host is fly species Drosophila melanogaster. To inhibit the host’s immune system from attacking the eggs, the wasp will
simultaneously inject venom that functions to disrupt pathways that affect immune responses like glycolysis. Glyceraldehyde 3-
phosphate dehydrogenase (GAPDH), is an enzyme present in both D. mel glucose metabolism and wasp venom that could
modulate the glycolysis pathway. This study set out to characterize the in vitro production of VGAPDH from Ganaspis hookeri
and provide a comparative analysis of enzymatic activity of vVGAPDH when cloning into two different DNA vectors. To test this,
vGAPDH was transformed into bacteria cells via plasmid, replicated, then induced to activate expression of vVGAPDH. After
vGAPDH was purified, protein concentration was measured to conduct a kinetic analysis. The enzymes differed in their
concentration, turnover rate, and binding affinities to their substrates. This suggests that differing vector use can lead to different
vGAPDH characteristics. Further studies involve comparing vVGAPDH to GAPDH in D. mel, and knocking out vVGAPDH in G.
hoo before injection into a fly host, to see how vVGAPDH affects D. mel glycolysis.

Phillip Reid, Noah Holt, and Mitchell Mamer (University of Central Oklahoma)
*DESIGN OF 3D PRINTED STATOR FOR AN ELECTRICAL MOTOR

A stator is an essential electromagnetic device used in electric motors, alternators, and generators. Traditional manufacturing of
stators is highly restrictive in material selection due to the complexity and time required to produce each part. Binder Jet 3D
printing offers a promising solution, as it can fabricate objects using a wide range of materials, including exotic options not
typically feasible in conventional processes.This project focuses on developing a modified Binder Jet printer capable of printing
with two different powders simultaneously for the production of electric motor stators. In the modified design, two adjustable
overhead dispensers control the dispensing rate of each powder, enabling precise mixing. This allows the creation of variable
material ratios within individual layers of the print, producing material gradients tailored to performance needs. A modified HP45
cartridge inkjet dispenses the liquid binder to solidify the selected powder layers.To achieve this functionality, the open-source
Oasis 3D Printer is being adapted by replacing its standard dispensing mechanism with dual overhead dispensers. This
modification enables dynamic control over material concentrations, offering advanced manipulation of the stator’s
electromagnetic properties to meet specific application requirements.A 3D printer capable of producing stators in this way
provides significant benefits. It reduces production costs and lowers greenhouse gas emissions compared to traditional
manufacturing methods. At the same time, it expands design flexibility, making it possible to produce custom stators optimized
for maximum efficiency and tailored to unique performance criteria.

Samantha G. Rice and Randy S. Wymore (Oklahoma State University - Center for Health Sciences)

**INVESTIGATION OF THE MICROBIAL AND MOLECULAR CORRELATES OF MORGELLONS DISEASE

Morgellons Disease (MD) is a rare, mysterious illness that generates controversy in the medical community. These contentions
stem from difficulties in diagnosis, as MD symptoms overlap with a rare psychiatric disorder, most notably delusional infestation
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(DI). DI is a fixed, false belief of infestation by animate or inanimate pathogenic entities, despite medical or microbial evidence
to the contrary [1-16]. MD patients who exhibit or report lesions containing fibers are often dismissed as having DI, and their
physiological symptoms are frequently disregarded. Consequently, MD patients are treated with antipsychotic medications,
labeled with DI without an appropriate psychiatric evaluation, and denied examinations for an underlying microbial infection that
may cause a filamentous dermopathy [3, 8]. At this time, the etiology and transmission of MD remain unknown, and diagnostic
criteria have yet to be established [4, 5]. This is detrimental to patients, as the dispute surrounding MD is substantial [8]. This
study aimed to address critical gaps by bridging the methodological limitations of earlier studies, to reduce stigma and skepticism
surrounding MD, and to stimulate broader scientific engagement. While this investigation does not establish causality, the study
explored the potential associations between pathogens such as Bartonella henselae, Borrelia burgdorferi, Helicobacter pylori, and
Treponema denticola within MD lesions. The aim was to support a biological and infectious basis for MD, rather than a solely
psychiatric explanation. By using defined clinical criteria for MD, along with reproducible microbial and molecular techniques,
this study generated evidence of pathogens presence in affected MD tissue. These findings contribute to a growing body of
literature supporting MD as a legitimate physiological condition and challenge the psychiatric-only perspective. This research
may contribute to future clinical protocols; particularly in differentiating MD from psychiatric conditions such as delusional
infestation (DI), and promote a more accurate classification, diagnosis, and treatment strategies for MD.

Robin Roberson (East Central University)

A NOVEL APPROACH TO PRE-SERVICE TEACHER DEVELOPMENT: STEM CAMP INTERN

East Central University is home to the -DREAM grant (US Dept of Education) and the EdAPASS-H20 grant (USEPA). I-
DREAM’s goals are to provide support to pre-service and in-service teachers to increase both the number entering the profession
and the number retained in the profession. EAPASS-H20’s goals are similar, but for the water profession (increase those entering
and retained), with the additional goal of increasing overall knowledge of water to produce better water consumers and advocates
in the future. To support its goals, the EAPASS grant provides partial funding for the Human Water Cycle Academies which are
offered through the OSRHE each summer. During summer 2025, [-DREAM provided a pre-service teacher intern for two of the
Human Water Academies and followed this with a 3-week internship in which four pre-service teachers and one current
Oklahoma middle school teacher developed and ran a 4-day STEM camp for 3rd-5th grade students at East Central University.
This presentation will discuss what the interns gained from these experiences.

Anna Rockwood!, Samikshya Giri', Nancy Prouty?, and Sabrina Beckmann' ('Oklahoma State University; 2US Geological
Survey, Santa Cruz)

** ACTIVITY AND CHARACTERIZATION OF ANAEROBIC ISOPRENE-DEGRADING MICROORGANISMS IN
WASTEWATER AND DEEP-SEA CARBONATES

Isoprene is a widely abundant volatile gas and is produced by nearly all forms of life, but its role in the natural biogeochemical
cycle has not been fully determined. Due to its high reactivity, its presence impacts ozone concentrations and the residence time
of methane in the atmosphere, which can have far-reaching effects on the climate and air quality. Research has previously
addressed the aerobic degradation of isoprene, but little is known about how microbes have evolved to utilize and degrade
isoprene in anaerobic environments. Therefore, further research is needed to understand what anaerobic bacteria can degrade
isoprene, how anaerobic isoprene degradation occurs, and how this degradation can affect the surrounding microbial communities
or contribute to isoprene/methane fluxes. Wastewater is known to be highly diverse, and outside research has previously
identified one strain of anaerobic isoprene-degrading Acetobacterium wieringae in sewage sludge. However, isoprene-degrading
bacteria might also be found in other environments, such as deep-sea carbonate samples. In marine environments, isoprene
degradation may take place near deep-sea carbonates due to the presence of nearby microbes performing the anaerobic oxidation
of methane (AOM), which contributes substantially to the oceanic methane cycle. Anaerobic methane-oxidizing archaea, which
synthesize isoprenoid compounds during biosynthesis of membrane lipids, may therefore be a source of isoprene in these marine
environments. To culture more anaerobic isoprene degraders and explore how isoprene degradation and methane oxidation
metabolisms intersect, both wastewater sludge and deep-sea carbonate samples were enriched for isoprene-degrading bacteria by
supplementing with methane and/or isoprene as applicable. The isoprene/methane concentrations of both sample sets were
monitored via gas chromatography, and the cultures were sampled for DNA extractions/sequencing. This allowed for
characterization of the microbial communities under different conditions, including identification of the genera that thrived most
under isoprene-rich conditions.

Charlie Rogers and Andrew Duncan (East Central University)

HISTOPATHOLOGY OF BULLDOG ANASARCA

My research focuses on bulldogs affected by fetal anasarca (hydrops fetalis), a severe congenital disorder observed across
species. Anasarca itself is not a disease but a symptom of underlying fetal abnormalities, characterized by extensive subcutaneous
edema and high mortality rates of 50-98%. Among brachycephalic breeds, bulldogs exhibit a particularly high prevalence.
Despite its severity, the underlying causes of fetal anasarca remain poorly understood. Because the kidneys play a vital role in
regulating plasma volume, ion balance, and fluid homeostasis, renal dysfunction may contribute to the edema seen in this
disorder. Therefore, my first objective is to investigate possible renal histopathology in affected “water puppies,” a term used to
describe their swollen appearance. I will examine renal tissue for abnormal architecture using hematoxylin and eosin (H&E)
staining, with additional stains applied as necessary. This aim seeks to identify organ-level abnormalities that may explain
impaired fluid regulation. Notably, prior work in the Duncan lab has reported cases of renal agenesis in puppies with anasarca,
further supporting a renal link. My second objective will focus more narrowly on the glomerular filtration barrier, a key site for
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plasma filtration and fluid balance. Mutations in proteins associated with this structure can disrupt renal function and contribute
to edema. To investigate this, [ will use Periodic Acid-Schiff (PAS) staining, which highlights carbohydrates and glycoproteins
essential to glomerular architecture. This approach will allow me to evaluate the integrity of the renal corpuscle and identify
potential histopathological markers associated with fetal anasarca. Together, these aims will provide insight into whether
abnormal renal development or glomerular dysfunction plays a role in the pathogenesis of fetal anasarca in bulldogs, advancing
understanding of this underexplored and devastating disorder.

Sarah E. Romine, Kimberly A. Harris, Harrison J. Penner, Bhavya Patel, and Daniel G. Rocha (Southwestern Oklahoma
State University)

*THE INFLUENCE OF NON-WILD SPECIES ON TERRESTRIAL MAMMAL COMMUNITIES IN CENTRAL
OKLAHOMA

Non-wild species are becoming increasingly prevalent in areas that are historically dominated by wildlife species. It’s suspected
that the presence of these non-wild species will negatively impact native wildlife, including in the central Oklahoma area. The
impacts imposed on wildlife may vary depending on the type and amount of non-wild species, which encompass domestic and
feral species, such as dogs, cats, cattle, and hogs. It’s thought that non-wild species that have larger body sizes and are more
abundant will be associated with a greater negative effect on the species’ richness of central Oklahoman wildlife. To investigate
these interactions, we used 52 camera traps (active on an average of 56 days) to detect both domestic and wildlife species. We
utilized a relative abundance index (RAI) in conjunction with a Poisson generalized linear model (GLM) featuring a log-link
function to investigate the potential influence of domestic species on wildlife. These outcomes may have significant implications
within the scope of terrestrial ecology. Human-associated species can exert ecological pressures on native wildlife communities
by increasing competition for food and other resources. Understanding these interactions is crucial for evaluating the impact of
domestic species on native wildlife dynamics. It suggests that managing populations of domestic animals, particularly larger
livestock, may be crucial for preserving biodiversity and maintaining ecological balance within terrestrial communities.
Continued research and management efforts focused on wildlife and non-wild species interactions will be vital for conserving the
natural biodiversity of central Oklahoma.

Byron Ross!, Sue Fairbanks?, Mary Liz Jameson®, and George Wang! ('East Central University; 2Oklahoma State University;
3Wichita State University)

*SURVEY OF THE ASSEMBLAGE OF DUNG BEETLES IN CIMARRON COUNTY, OKLAHOMA AND THE EFFICACY
OF TWO DUNG TYPES AS BAIT

Dung beetles (Coleoptera: Scarabaeidae) provide important ecosystem services to agroecosystems, yet native dung beetle
populations are declining faster than most other insects. Services provided by dung beetles include increased percolation and
aeration of the soil, increased secondary seed dispersal, increased nutrient cycling, and pest control. Dung beetles can control
pests such as the endoparasitic nematode Haemonchus contortus, an important parasite of pronghorn (4ntilocarpa americana)
transmitted by fecal material. Oklahoma's pronghorn population has also suffered declines in recent years, with a high fawn
mortality rate. In this study, we sampled beetles in Cimarron County, Oklahoma to determine the species composition of the
assemblage of dung beetles and their potential association with pronghorn in the Oklahoma panhandle area. We set up two
transects of pitfall traps (n = 10 each) and baited them with either pronghorn dung or cattle dung. We recorded the arthropods
collected in the traps for two days. We compared the abundance and species richness of beetles in our samples using negative
binomial generalized linear models (NB-GLM). Pronghorn dung attracted significantly more beetle individuals (z = 2.929, p =
0.0034), but there was no difference in beetle species richness between the two types of bait (z=0.910, p = 0.363). Our results
suggest that dung beetles might be attracted more to the dung of native wildlife than domestic animals.

Emani Rust, Caitlin Hodges, Xiangming Xiao, Heather McCarthy, and Lara Souza (University of Oklahoma)

** ABUNDANCE GRADIENT OF INVASIVE BOTHRIOCHLOA ISCHAEMUM IN A MIXED-GRASS PRAIRIE: VARYING
IMPACTS ACROSS LEVELS OF ECOLOGICAL ORGANIZATION

Biological invasions are becoming more prevalent with the onset of climate change and anthropogenic development, threatening
the ecological stability of terrestrial ecosystems by altering microhabitats and reducing native abundance and diversity. Grassland
ecosystems are ubiquitous across space and time, providing several key ecological and economic services while also
experiencing one of the greatest alterations to global changes, such as biological invasions. Here, we present results from a field
experiment in a mixed-grass prairie that measured the impacts of a natural gradient of invasive Bothriochloa ischaemum on
responses across levels of ecological organization. We found that increasing invader abundance was negatively associated with
percent cover of a dominant native species, Schizachyrium scoparium. However, increasing invader abundance did not influence
community structure (plot-level biomass and diversity) nor ecosystem function (soil respiration). These results suggest that B.
ischaemum has competitive advantages over S. scoparium but is functionally redundant in mesic mixed-grass prairies.
Furthermore, this study observed that the influence of biological invasions is not linear. Species-level responses may be the most
sensitive to invasions, while community and ecosystem-level responses are more robust. By extension, species-level responses
may be irrevocably altered by the time that responses in higher orders of ecological organization are detected.
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!Eden Ruth, 'Victoria Roper, Daniel Erikson, 'Briana Montgomery, 'Olivia Poplin, !Jayna Vang, and 'Mark Peaden
('Rogers State University; 2University of Wisconsin - Green Bay)

*HOOKLETS AND NEMATODES: FEATHER MICROSTRUCTURE AND EUCOLEUS DISPAR LESION SEVERITY IN
SHARP-SHINNED HAWKS

Migrating Sharp-shinned Hawks in the Northeast have increasingly shown oropharyngeal lesions confirmed as Eucoleus dispar,
but the physiological cost of this parasitic infection remains unknown. Because feather structure affects flight efficiency,
thermoregulation, waterproofing, and ultimately survival, we asked: Does parasite burden degrade feather quality, condition, or
both? In fall 2023, banders from Cedar Grove Ornithological Research Station in Wisconsin captured migrating hawks, scored
oral lesions, and collected contour feathers from two body regions. A Leica microscopy was used to assess feather microstructure,
including barbule and hooklet integrity, recorded fault bars as a proxy for developmental stress, and noted vane thinning. From
these traits, we derived a Feather Microstructure Index (FMI) and a Feather Quality Index (FQI, calculated as mass divided by
length). Body condition was estimated as mass scaled to tarsus length within age and sex classes. FMI and FQI were modeled
against lesion severity using linear mixed models controlling for age, sex, fat, crop fullness, and date. Preliminary results suggest
higher lesion scores are associated with degraded feather structure and lower body condition, indicating a measurable cost of
infection. Next, we will quantify feather corticosterone (CORT) from the same samples to link parasite burden with physiological
stress during molt. These data will clarify the energetic and structural impacts of E. dispar and help quantify its role in shaping
survival and performance during migration.

Seth Brecheen, Denna Bussinger, Dakota Cao, Caden Elizalde, Amy Howard, Emree Hutchens, Grace Scott-Lang,
Michael Sherwood, and Elissa Yardy (East Central University)

REGIONAL CLIMATE CHANGE BASED ON S4LIX NIGR4A HERBARIUM COLLECTION, SPECIFIC LEAF AREA

Rising atmospheric CO: concentrations are among the most pervasive global changes influencing plant function and morphology.
Understanding how plants have responded historically to shifting CO: levels provides critical context for predicting future
responses. Herbarium specimens, which capture morphological and physiological traits across time, offer a valuable record for
such analyses. This study examines temporal variation in specific leaf area (SLA)—a key indicator of leaf construction cost and
photosynthetic potential—in Salix nigra (black willow) specimens housed at the East Central University Herbarium. Collection
years ranged from 1940 to 1989, with additional regional samples collected in October 2025 from central Oklahoma populations.
We quantified SLA for each specimen and evaluated its relationship with collection year to test whether leaf morphology has
shifted through time. If plants have adjusted to rising CO- concentrations by investing less in leaf tissue density while
maintaining carbon assimilation, we expect a positive relationship between SLA and collection year, reflecting thinner leaves
under elevated CO: conditions. Future work will incorporate climate data to try to disentangle these effects.

Nikki J Seagraves (Oklahoma City University)

CHICK MODEL OF MATERNAL PHENYLKETONURIA

Maternal phenylketonuria (MPKU) results from elevated maternal phenylalanine (Phe) during pregnancy and is associated with
growth restriction, neurodevelopmental anomalies, and congenital cardiovascular malformations (CVMs) in offspring. The
mechanisms by which excess Phe disrupts cardiac morphogenesis remain poorly defined. To investigate early developmental
effects, we established an avian model using in ovo Phe exposure. Fertilized chick embryos were incubated 24 h to Hamburger—
Hamilton stages 46, then injected in the yolk with 2500 uM Phe or phosphate-buffered saline (PBS) and allowed to develop 48
h before dissection (HH14—17). Morphological scoring and histological analyses revealed developmental delays, torsion defects,
and cardiac outflow tract malformations including double outlet right ventricle and transposition of the great arteries. Of 175
embryos, 138 received Phe and 37 controls received PBS; Phe treatment produced 51.4% mortality compared with 8.1% in
controls. Among surviving embryos, 17.9% of Phe-treated and 8.8% of controls exhibited structural cardiac defects,
predominantly involving outflow tract alignment and septation. These findings support the utility of the chick as a vertebrate
model for MPKU and demonstrate that high Phe exposure induces reproducible cardiovascular abnormalities consistent with
clinical MPKU phenotypes. Ongoing RNA-seq and in situ hybridization studies aim to identify altered retinoic acid signaling and
neural crest cell migration pathways underlying these malformations. Understanding the molecular basis of Phe-induced cardiac
teratogenicity may advance strategies to prevent congenital defects in pregnancies affected by maternal PKU.

Christian Sears!, Dhanamjai Penta?, and Rajani Rai? ('Oklahoma Christian University; ?University of Oklahoma-Health
Sciences Center)

*IN VITRO EVALUATION OF MEBENDAZOLE AGAINST CISPLATIN-RESISTANT OVARIAN CANCER CELLS

Ovarian cancer is the deadliest gynecological malignancy, primarily due to late-stage diagnosis, development of resistance to
current platinum-based chemotherapies, and frequent recurrence. Although maintenance therapies have shown clinical benefits,
they are considerably toxic, expensive, and have low response rates. Thus, novel therapeutic strategies are urgently needed.
Repurposing drugs is an increasingly popular strategy in oncology due to the financial and logistical constraints of new drug
development. Recently, mebendazole (MBZ), an anti-parasitic drug, has gained much attention in oncology due to its favorable
biosafety profile and potent anti-cancerous activity seen in several human malignancies, including ovarian cancer. In this study,
we examined MBZ efficacy against cisplatin-resistant (CPR) ovarian cancer cells. MBZ’s efficacy was assessed in cisplatin-
sensitive (WT) and CPR OVCARS human ovarian cancer cells using an MTT cell viability assay. To assess whether MBZ
enhances cisplatin sensitivity, MBZ-treated ovarian cancer cells were treated with cisplatin and analyzed for cell viability.
Spheroid and colony formation assays were conducted to assess MBZ’s impact on ovarian cancer cell stemness, and western
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blotting was used to examine stemness and therapy-related molecular markers. MBZ significantly reduced viability in both WT
and CPR ovarian cancer cells, with an ICso below 1 uM for 72 hours. MBZ pretreatment markedly enhanced cisplatin sensitivity
in ovarian cancer cells. It also inhibited colony formation ability in both WT and CPR ovarian cancer cells, as evidenced by
reduced spheroid size and structural disruption in the MBZ treatment group compared to controls. Additionally, MBZ
downregulated key stemness markers (CD133 and SOX2) and inhibited Wnt/B-catenin signaling pathway by reducing B-catenin
expression in these spheroids. Our study strongly supports the therapeutic potential of MBZ for chemoresistant ovarian cancer
and its ability to enhance cisplatin sensitivity, offering a promising avenue for overcoming resistance in treatment-refractory
patients.

Christian Sears', Van Le!, Lindsey J. Long', and Nathan Mortimer? (‘Oklahoma Christian University; ?Oregon State
University)

*PROTEIN PURIFICATION AND EXPRESSION OF GAPDH IN PARASITOID WASP VENOM

Parasitoid wasps begin their life cycle as eggs laid on or inside host organisms. Once the eggs hatch, the larvae feed on and
consume the host, contributing to the wasps' development. The species Ganaspis hookeri (G. hookeri) targets a specific fly
species, Drosophila melanogaster (D. mel). G. hookeri injects venom into a host during egg-laying. These venom proteins
manipulate the host’s metabolism and block its immune responses, allowing the wasp's offspring to develop successfully. Venom
proteins evolve rapidly as they adapt to counter host immune defenses, acquiring new functions through mechanisms like gene
duplication. In this project, we investigated the venom-derived enzyme GAPDH from G. hookeri. GAPDH is a key enzyme in
glycolysis, the metabolic pathway that breaks down glucose to produce energy. It catalyzes the conversion of glyceraldehyde 3-
phosphate (G3P) into its products, 1,3-bisphosphoglycerate (1,3-BPG) and NADH. In D. mel, this protein plays a critical role in
controlling the glycolysis process and is highly regulated. We hypothesized that venom GAPDH retains this enzymatic function,
enabling it to convert G3P into 1,3-BPG and NADH. In this project, venom GAPDH was expressed and purified in Escherichia
coli (E. coli), and enzyme activity assays were conducted to evaluate its functions. Understanding how venom GAPDH interacts
with host glycolysis could provide insights into its potential as a therapeutic agent for various conditions.

Kennedy Seggelke, Duoduo Cai, Emily Walz, Ella Howard, Chloe Winkler, Myra Bloom, Scarlet Jost, Andrew Lang,
Nancy Mankin, Philip Nelson, and Enrique Valderrama (Oral Roberts University)

*STEPS TO SUCCESS: HOW WELLNESS DRIVES FLOURISHING

At Oral Roberts University, whole-person education is not just a value, it’s a mission. Every student participates in a
comprehensive health and physical activity program designed to nurture spirit, mind, and body. Over the past decade, our
interdisciplinary undergraduate research group has investigated how wellness behaviors, especially physical activity, relate to
academic performance, retention, and overall flourishing. Drawing on a large multi-year dataset, we find consistent evidence that
students who maintain active, healthy lifestyles achieve higher GPAs and persist at greater rates, independent of background
factors such as personality or socioeconomic status.

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

**ROLE OF THE TRANSCRIPTION FACTOR ZUR IN METAL HOMEOSTASIS IN MYCOBACTERIUM TUBERCULOSIS

Tuberculosis is caused by Mycobacterium tuberculosis (Mtb), a lung pathogen responsible for over 1.3 million deaths annually.
To survive within the host, Mtb must tightly regulate metal homeostasis, particularly for essential metals such as iron and zinc.
Under metal-replete conditions, metal acquisition genes are repressed, whereas in metal-restrictive environments, they are
strongly induced. This balance is maintained by specialized transcriptional regulators that sense intracellular metal levels and
modulate gene expression. Zur, a zinc-responsive transcription factor, is a key regulator of zinc homeostasis in Mtb. Recent
evidence suggests that Zur also influences iron utilization, particularly heme (Hm). We found that deletion of zur impairs Mtb’s
ability to use ferric iron across all ferric citrate concentrations. In the presence of Hm iron, the zur mutant shows a dose-
dependent growth defect, with increasing heme concentrations exacerbating the phenotype, indicating that Zur fine-tunes iron
acquisition under both ferric and heme iron conditions. Intracellular heme measurements revealed heme accumulation in the zur
mutant, likely contributing to growth inhibition at higher heme concentrations. To define Zur’s role in intracellular Hm levels, we
will quantify mRNA levels of heme uptake and biosynthesis genes. Beyond metal regulation, Zur supports stress adaptation: zur
deletion increases sensitivity to oxidative and membrane stress and disrupts biofilm formation. Biochemical characterization
shows Zur functions as a homodimer, similar to other Fur-like regulators. UV—visible absorption spectroscopy confirms Zur-Hm
interaction, suggesting Hm binding may modulate Zur’s DNA-binding activity. Future work will examine how zinc homeostasis
influences iron utilization in a Zur-dependent manner and assess Zur’s role in virulence using macrophage infection models.

Shreya Sharma, Matthew Parks, and Jyotsina Saxena (University of Central Oklahoma)

**DO “ACCUMULATION RAFTS” HAVE SYNERGISTIC EFFECTS ON FRESHWATER PLASTISPHERE MICROBIAL
COMMUNITIES?

Plastics play a significant role in human existence, facilitating everyday needs. However, the high production rate of plastic has
caused an inflation in plastic pollution in every major ecosystem on earth. Freshwater bodies serve as a hotspot for accumulation
of plastics, receiving influx from inefficient water management practices, littering, industrial waste and agricultural farms. The
“plastisphere” refers to self-sustaining microbial consortium colonizing such plastic debris. This study aims to assess differences
in microbial communities on freshwater associated plastic waste using 16S rDNA metabarcoding. Three plastic types (PET, PP,
PS) were artificially deployed as single plastic waste items and in constructed rafts at Arcadia Lake, Edmond, Oklahoma, over a
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four-month period in summer 2025. Microbial samples were collected via scraping from deployed plastics and locally existing
plastic waste at one-month intervals. DNA extracted from the biofilms using QIAGEN Powersoil Pro kits, depicted overall good
quality and concentration, ranging from -0.2 to 412.8 ng/ul and A260/A280 from 0.34 to 1.89. Gel electrophoresis showed
appropriate band size of ~525 base pairs associated with highly conserved V3-V4 locus of 16S ribosomal RNA amplified by two
step Polymerase Chain Reaction (PCR). Prevalence of antibiotic-resistant genes (ARGs) across single and raft-associated
communities will be assessed using quantitative qPCR. Sequencing on the Illumina MiSeq platform (300bp, paired-end) followed
by bioinformatics pipelines will be utilized to decipher diversity in microbial communities. Our planned analyses will address
several fundamental questions including: 1) Do plastisphere microbial communities differ by plastic type? 2) Do plastisphere
microbial communities differ between single items and constructed rafts 3) Do synergistic or antagonistic effects occur during
plastisphere microbial community formation? 4) Do plastic type and concentration impact prevalence of antibiotic resistance
genes?

Christen Shelton',%, Kolby Dooling?®, Troy Rasbury*, and Paul Northrup* ('Rogers State University; 2New Jersey State
Museum; 3Oklahoma State University; “Stony Brook University)

A PROBABLE NEW CARBONIFEROUS LAGERSTATTE IN NORTHEASTERN OKLAHOMA

A newly discovered fossil site in northeastern Oklahoma reveals exceptional preservation of Pennsylvanian-aged biota,
comparable to the Buckhorn Asphalt Lagerstitte of the Arbuckle Mountains. The deposit, dated to approximately 310 million
years ago, is embedded in hydrocarbon and uranium-rich sediments that may have helped facilitate the rare retention of original
aragonite nacre layers in fossilized mollusks. These microstructural features, typically lost during diagenesis, can provide
valuable insights into Paleozoic biomineralization and shell architecture. In addition to mineralized tissues, some phosphate
nodules found at the site contain preserved soft tissue elements such as shark cartilage, skin, and brain endocasts, offering a rare
anatomical perspective on Carboniferous life. Geochemical and sedimentological analyses are still on going. This discovery
expands the known range of Late Carboniferous soft-tissue preservation and contributes significantly to our understanding of
early molluscan evolution and taphonomic processes.

Michael Sherwood, Seth Brecheen, Denna Bussinger, Dakota Cao, Caden Elizalde, Amy Howard, Emree Hutchens, Grace
Scott-Lang, and Elissa Yardy (East Central University)

*REGIONAL CLIMATE CHANGE BASED ON SALIX NIGRA HERBARIUM COLLECTION

Climate change has brought about and is predicted to bring about environmental changes such as a global increase in CO2. A
central theme in plant biology is how plants are likely to respond to these predicted changes. One way to assess what changes to
expect is by looking at the past. Herbaria record past plant attributes and thus can be used to predict the future. If we assume that
CO2 is changing at the regional scale, then plants may be responding both plastically and adaptively. For example, it may be that
as CO2 increases, the number of leaf stomata for C3 plants declines. In the current study, Salix nigra, housed at the East Central
University Herbarium, were evaluated. Dates ranged from 1940 to 1989 with locations from the central Oklahoma region;
additional regional samples were collected October 2025. We analyze leaf stomata on both upper and lower epidermis and their
ratio as a function of collection year. If plants alter the number of stomata on leaf surfaces to reduce water loss while maintaining
carbon assimilation, then we predict that year and stomatal densities will be inversely related. Future work will endeavor to tease
apart confounding effects such as temperature and water availability, also predicted to change according to current climate
models.

Raygan Sinclair!, Bailey Brandt!, Lindsey J. Long!, and Laura Reed? (‘Oklahoma Christian University; 2Genomics
Education Program-University of Alabama)

*SIK3 IS MORE CONSERVED THAN RL IN THE INSULIN SIGNALING PATHWAY

The insulin signaling pathway is responsible for regulating metabolism and growth, within Drosophila as well as other
organisms. Drosophila was used specifically in this study to measure and observe the gene conservation within its various
species. In this study, a variety of comparative genomic approaches were used in order to compare the conservation of two genes,
Sik3 and rl. Genomic neighborhoods and genetic structure was used to assign divergence scores to Sik3 and rl. These divergence
scores were acquired by analyzing changes in genomic neighborhood, changes in the mRNA sequences and differences in
translated protein sequence. Due to previous studies, it is known that the more connections a gene has within a pathway, the more
conservation that gene will have. It was hypothesized that Sik3 is more conserved than rl in the Insulin Signaling Pathway in
Drosophila. While Sik3 has less gene interactions than rl, comparing divergence scores and genomic neighborhood showed Sik3
has less divergence, meaning that it is more conserved than rl.

Kaden Starcznski and Grace Bourque (Oklahoma Christian University)

*EVOLUTIONARY CONSERVATION OF WRD AND SIK3 IN DROSOPHILA

The insulin/TOR (IT) pathway is a regulator in cell and organism growth. Although the function of genes within this pathway are
defined, it is unclear how the domains bound to promoter regions in the signaling transduction pathway affect the levels of
functional constraint of the gene sequence evolution. In order to examine this, the evolution of promoter and intronic regions of
genes close to foxo in the IT pathway were examined. The binding site of the forkhead box (foxo) binding motif was annotated in
the InR promoter region across multiple Drosophila species and compared to the orthologs in Drosophila melanogaster to
establish synteny and analyze sequence conservation. A dn/ds scoring system was used to determine how much the sequence
diverged by calculating the extent those regions changed in comparison to D. melanogaster. The foxo sequence was found to be a
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well conserved binding motif across multiple Drosophila species in the IT pathway. In the future, other genes can be tested within
different pathways to determine if the binding motifs in promoter regions are well conserved in pathways other than IT pathway.

Mylissa Stover and Nedra Wilson (Oklahoma State University - Center for Health Sciences)

**CHARACTERIZING DUAL SPECIFICITY PHOSPHATASES IN CHLAMYDOMONAS

Phosphatases and kinases play many critical roles in cellular function across eukaryotes to achieve cell regulation. In contrast to
our understanding of protein kinase structure and function, much less is known regarding protein phosphatases. A search of
PubMed Central (https://pme.ncbi.nlm.nih.gov) in the Fall of 2025, produced over 1.5 million results for the keyword “protein
kinase” but only ~600,000 results for “protein phosphatase.” Our lab is interested in dual specificity phosphatases (DSPs) that
can dephosphorylate both serine/threonine residues and tyrosine residues. DSPs are a subset of the protein tyrosine phosphatase
family and include mitogen activated protein kinase phosphatases (MKP), cell development cycle 14 proteins (CDC14),
Myotubularins, phosphatase and tensin homolog (PTEN), and atypical DSPs (aDSP) that lack the typical MKP catalytic region
but can dephosphorylate protein kinases. DSPs have been largely unstudied in the model organism Chlamydomonas reinhardtii.
To address this knowledge gap, we identified putative DSPs by searching the online genome resource Phytozome 13
(https://phytozome-next.jgi.doe.gov) using the key word “dual specificity phosphatase.” This search was then augmented by
preforming a Protein BLAST of Phytozome 13 DSP sequences through the NIH website (https://blast.ncbi.nlm.nih.gov). Protein
sequence alignment and assembly was used to group candidate DSPs into phylogenetic clades. A subset of these candidate DSPs
was chosen for further analysis in Chlamydomonas. Here we present our preliminary analysis of the representative DSP protein
sequences and their respective phylogeny.

Shiny Talukder and Crystal Johnson (Oklahoma State University - Center for Health Sciences)

**BIOTHERAPEUTIC CHRISTENSENELLA SPP. FOR GUT MICROBIOTA MODULATION

The gut microbiome constitutes of a complex community of bacteria, archaea, and viruses that helps maintain the balance
between health and disease. Recently, Christensenella species have gained attention as potential “next-generation probiotics”
because they are linked to maintaining a lean body type and supporting healthy metabolism. There are four species of
Christensenellaceae that have been isolated so far and among them Christensenella minuta has been shown to help regulate
energy balance by producing short-chain fatty acids (SCFAs) and breaking down carbohydrates, suggesting it could play a role in
preventing obesity. Studies have also showed that it has a syntrophic relationship with the archaecon Methanobrevibacter smithii,
likely through hydrogen gas exchange. In addition, C. minuta produces bile salt hydrolase (BSH) and SCFAs like propionate,
which are important for gut and metabolic health. Other species such as Christensenella tenuis and Christensenella
intestinihominis have been associated with lower cholesterol (LDL) and apolipoprotein levels, as well as lower body mass index
(BMI). These effects may be linked to its influence on appetite-regulating hormones such as GLP-1 and PYY. In this research, we
cultured four Christensenella spp. (C. minuta, C. tenuis, C. intestinihominis and C. hongkongensis) using anaerobic techniques to
observe their general growth patterns. Understanding how these bacteria grow and interact with other organism and with each
other is an important step toward using them as live biotherapeutic candidates in future animal studies. Our findings will help
guide future research on how Christensenella species can be applied to improve human metabolic health

Benjamin Tayo (University of Central Oklahoma)

DEFECT-ENGINEERED GRAPHENE DEVICES FOR ELECTRONIC DNA SEQUENCING

Graphene, a low-dimensional material, has shown significant promise in bioelectronics over the past two decades. Most research
in this field has focused on pristine graphene. However, experimentally fabricated two-dimensional (2D) graphene and one-
dimensional (1D) graphene nanoribbons (GNRs) often contain impurities, such as Stone—Wales (sw) and divacancy (dv) defects.
In this study, we conducted a comparative computational analysis of the adsorption behavior of DNA nucleobases—adenine (A),
guanine (G), thymine (T), and cytosine (C) on three types of graphene nanoribbon (GNR) surfaces: pristine (prGNR), divacancy-
defected (dvGNR), and Stone—Wales-defected (swGNR). We modeled the influence of nucleobase adsorption on the current-
voltage (I-V) response of pristine and defected graphene nanoribbon devices using the Non-Equilibrium Green’s Function
method. Our results show that dvGNR devices exhibit the highest current sensitivity and the most distinct I-V responses across
different nucleobases, making it particularly effective for nucleobase detection. While prGNR devices can detect certain
nucleobases, they perform less consistently due to proportional current increases with higher biases, leading to similar trends. In
contrast, sWGNR devices successfully distinguish all four nucleobases through distinct current signals observed between 0.6 and
0.8 V applied biases. These findings are crucial for the development of sensitive biosensing technologies.

Trevor Morris, Mason Teeter, and Trey Grisham (University of Central Oklahoma)

*ORBIT STORAGE

Accessing overhead or high-shelf storage in residential and industrial environments often results in physical strain and safety
risks, as traditional systems rarely incorporate automation. The Orbit-Storage system introduces a safer, more accessible, and
user-friendly alternative designed to accommodate individuals of all ages and abilities, including those with limited lifting
capacity due to injury or age. By integrating motors, chains, sprockets, and a Raspberry Pi—based control system, Orbit-Storage
ensures smooth, precise, and reliable tray movement, significantly reducing the need for ladders or manual lifting. The system
supports up to 360 Ibs, distributed across six trays capable of holding a maximum of 60 lbs each, providing both strength and
balance for consistent performance. Safety is a top priority in the Orbit-Storage design, featuring an emergency stop function,
load distribution testing, and compliance with ASME and IEEE standards to ensure safe and dependable operation. To guarantee
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accuracy, stability, and structural integrity, the system is carefully modeled and analyzed using ANSY'S and SolidWorks before
physical construction begins. A full-scale prototype serves as proof of concept, validating the mechanical performance, control
precision, and overall functionality of the design. Through this prototype, the system’s motion control and safety features are
tested and refined to deliver a reliable, long-lasting solution. Beyond its technical innovations, Orbit-Storage offers practical
benefits enhancing organization, maximizing space efficiency, and reducing the time and effort required to access stored items.
By merging advanced engineering principles with a focus on usability and safety, Orbit-Storage presents a forward-thinking
approach to modern storage challenges, providing a practical, efficient, and dependable solution for both residential and industrial
spaces.

Prem Thannickal, Elena Gregg, Pavel Navitski, Wesley Klehm, Gabriel Pendell, Kolby Mostrom, and John McLaughlin
(Oral Roberts University)

*LABORATORY INVESTIGATION OF ENVIRONMENTAL EFFECTS ON COSMIC RAY CASCADES

The Advanced Physics course at Oral Roberts University integrates authentic research experiences into undergraduate instruction
to strengthen student understanding of experimental physics and scientific inquiry. A central component of this course is a
student-led investigation of cosmic ray cascades, focusing on the detection and analysis of muons—massive elementary particles
analogous to electrons, produced by high-energy interactions between cosmic rays and atmospheric molecules. This study
represents the most recent phase of an ongoing research series conducted within the university laboratory. Earlier phases
optimized detector configurations by calibrating steel plate thickness and mapping the angular distribution of muons under varied
geometrical arrangements. Building on this foundation, the current phase investigates how environmental factors influence
cascade formation and muon detection efficiency. Students employed an array of eleven steel plates inclined at 70° toward the
northern horizon to record muon flux data across diverse atmospheric conditions. Measurements were systematically correlated
with environmental parameters, including temperature, barometric pressure, and weather variability. Preliminary analysis
indicates that elevated atmospheric temperatures are associated with reduced muon counts—consistent with higher meson decay
altitudes—while lower pressure conditions appear to enhance muon transmission to ground level. The project provides a
meaningful platform for undergraduate students to participate in hands-on particle physics research while contributing empirical
data to the broader understanding of environmental modulation in cosmic ray cascades. This integration of experimental
investigation with classroom instruction exemplifies the effectiveness of research-based learning in fostering scientific literacy,
technical competence, and collaboration among emerging physicists.

Caitlin Thompson (Oklahoma Christian University)

*CONSERVATION COMPARISON OF GENE HDAC4 AND GENE WRD IN DROSOPHILA SERRATA

The insulin pathway regulates glucose metabolism by facilitating glucose uptake through muscle and cells, which helps keep
glucose in balance. This can influence growth and life in Drosophila species as well as other animals. In the study, the genes were
compared by looking at different variables to determine the levels of conservation of two genes, HDAC4 and wrd, of the insulin
pathway. The comparison between the genes was able to be attended through divergence scores. Divergence scores were attained
by sequencing the genes in a variety of different species of Drosophila and taking into account factors such as gene structure,
genomic neighborhood, and similarity between proteins. The scores were viewed in comparison to the species' evolutionary
relationship with D. melanogaster. With wrd being located later in the pathway and having more connections than HDAC4, it
was hypothesized that wrd was more conserved within the fly species. Of note, HDAC4 contained a mutated splice acceptor site
on exon 4 isoform G in D. serrata compared to the other Drosophila species. This indicated that the isoform was not present in
D. serrata. These results raise questions about other effects on the evolutionary rates within the insulin pathway.

Javan Titus and Dylan Byrd (Oklahoma Christian University)

RL CONSERVATION COMPARED TO HDAC4

Evolutionary conservation among genes provides insight into their biological significance and functional stability across species.
This study investigated the comparative conservation of the Rolled (r1) and Histone Deacetylase 4 (HDAC4) genes across
multiple Drosophila species to evaluate evolutionary divergence within the insulin/mTOR signaling pathway. The Drosophila
melanogaster model was utilized due to its well-annotated genome and established role in genetic research. Initial protein-protein
interaction data suggested that rl exhibited more interactions than HDAC4, leading to the hypothesis that rl would be more
conserved across Drosophila species. Using the Genomics Education Partnership (GEP) genome browser, we identified target
gene locations, extracted exon and stop codon coordinates, and performed BLAST analyses to compare gene structure, sequence
similarity, and genomic neighborhood conservation. Divergence scores were generated to quantify evolutionary differences
between D. melanogaster and related species. Contrary to the initial hypothesis, results demonstrated that HDAC4 is more
conserved than rl across the analyzed Drosophila species. HDAC4 displayed higher similarity in gene structure, nucleotide
sequence identity, and conserved genomic neighborhoods. These findings suggest that HDAC4 plays a more vital regulatory role
in gene expression, while rl primarily contributes to developmental signaling pathways.

Xiaomin Ma, Calvin Henry Easterling, and Joy Toku (Oral Roberts University)
*CROSS-APPREHENDING QUANTUM MECHANICS AND CHRISTIAN FAITH

Quantum mechanics has recently gained widespread attention for its potential applications in developing next-generation
computing and communication technologies. As all matters in the universe originate at the quantum level, the unique properties
observed in this domain challenge conventional scientific understanding and invite deeper reflection on the origins and meaning
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of life and the cosmos. Intriguingly, many behaviors observed in quantum systems appear to resonate with spiritual principles
found in the Bible. This article presents an exploratory effort to examine these resonances, aiming to identify spiritual parallels
within modern scientific frameworks that show the possibility of spiritual existence to nonbelievers and strengthen Christian
faith. The discussion begins with an accessible introduction to the foundational principles of quantum mechanics. It then delves
into metaphorical connections between quantum phenomena and Biblical narratives, highlighting striking parallels from dual
perspectives. Finally, the article investigates profound topics such as multidimensional creation, human nature, the power of
words, faith, the soul, spirit, death, salvation, and the afterlife through the lenses of both quantum theory and Christian theology.

Joshua Torres and Tej Lamichhane (University of Central Oklahoma)

*PREDICTION AND PHASE MAPPING OF MAGNETIC ORDER IN CERIUM-BASED COMPOUNDS USING MACHINE
LEARNING AND ISING MODEL SIMULATIONS

Cerium based compounds exhibit complex magnetic behavior arising from the hybridization and localization of 4f electrons,
leading to a wide range of ordering phenomena. To investigate how structural and chemical characteristics govern this behavior,
we integrate machine learning with statistical physics to predict and interpret magnetic order in Ce based binaries and ternaries.
Supervised classification models trained on descriptors including lattice symmetry, elemental abundance, and space group
accurately distinguish ferromagnetic, antiferromagnetic, and nonmagnetic phases. To provide a theoretical foundation, Monte
Carlo simulations of the Ising model are employed to model uniaxial magnetic behavior and extract critical parameters. An
unsupervised autoencoder trained on spin configurations is then used to map phase transitions in latent space, directly capturing
emergent order from simulation data. This multiscale framework linking descriptors, spin dynamics, and latent representations
bridges data driven prediction with physical understanding, enabling refined insight into magnetic dimensionality and criticality
in cerium based systems.

Dania Resendiz!, Chloe Utley', Lindsey J. Long!, and Laura Reed? ('Oklahoma Christian University; 2Genomics Education
Program-University of Alabama)

ROLLING INTO CONSERVATION

Genome project that determined conservation of rolled (1) gene compared to histone deacetylase 4 (HDAC4) in the genus
Drosophila. Divergent scores were calculated based on a set of criteria such as gene copies, genomic neighborhood comparison,
and sequence alignment comparison to get a quantitative results to compare conservation. HDAC4 was more conserved than rl.

Mohamed Bingabr, Gang Xu, Audra Waggoner, Grace Valois, and Jack Taylor (University of Central Oklahoma)

*ZERO-CROSSING SPEECH STRATEGY FOR COCHLEAR IMPLANTS

In the United States, over 11 million people experience significant hearing loss, making them candidates for cochlear implants
(National Deaf Center, 2024). While current implants restore access to sound, their software often neglects tone clarity and noisy
environments, resulting in robotic speech and poor sound quality. Most strategies rely on time-interval processing, which fails to
capture the natural timing cues of the auditory system. This research explores a zero-crossing method, where processing intervals
are determined by polarity changes in the signal rather than fixed time windows. Current zero-crossing strategies, however,
overlook multiple peak frequencies that may occur within a single interval. Our project aims to incorporate these multiple
frequencies, better preserving the richness of speech. Using MATLAB, we tested signal processing methods and using ANSY'S
developed a digital model of the basilar membrane to observe frequency responses and map frequencies to cochlear implant
electrodes. Comparative analysis of time-interval and zero-crossing strategies highlights the potential for improved speech
perception. By aligning signal processing more closely with natural auditory mechanisms, this multi-frequency zero-crossing
strategy could significantly enhance the clarity of speech and sound for cochlear implant users, especially in real-world listening
conditions.

Jesna Merin Varghese, Adriahna Blackburn, and Matthew Cabeen (Oklahoma State University - Stillwater)

**PYOCIN PRODUCTION IN PSEUDOMONAS AERUGINOSA REQUIRES BOTH ACTIVATION AND
ANTITERMINATION

Pyocins are molecular spear-like killing complexes made by the opportunistic pathogen Pseudomonas aeruginosa and used for
intra-specific competition. Typically, a RecA-mediated response to DNA damage initiates the expression of the pyocin gene
cluster, which ends in cell lysis for pyocin-producing cells. The known key players in the expression pathway, other than RecA,
include PrtR, a transcriptional repressor of prtN, which encodes the transcriptional activator of the pyocin gene cluster. When
DNA is damaged, activated RecA induces PrtR autocleavage, allowing PrtN to be made and hence pyocin genes to be expressed.
This regulatory model predicts that inducible expression of prtN from a heterologous promoter should bypass PrtR repression in
the absence of DNA damage, yet inducing prtN does not activate pyocin production, implying the requirement of another
regulatory condition. A fortuitous transcriptomic observation in a mutant bearing an uncleavable version of PrtR and which does
not produce pyocins, showed that a pair of conserved regulatory proteins, PtrB and a protein that we term PrtA, are severely
downregulated. PtrB is a known DNA-binding protein, while PrtA is a predicted anti-terminator protein involved in
transcriptional regulation. Here, we show that PrtN and PrtA, when induced together, stimulate strong pyocin production even
when PrtR-mediated repression is active. Consistent with antitermination by PrtA, promoter regions of the pyocin-encoding
genes contain putative transcriptional terminators. We also present data suggesting that PrtR likely represses prtA as well as prtN.
Our data revise the molecular regulatory model for pyocin production and are consistent with a “two-step” activation mechanism
that prohibits pyocin production and self-lysis unless cells are irreparably damaged.
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Melville B. Vaughan, Lynda Loucks, and William Caire (University of Central Oklahoma)

HISTOLOGICAL EVALUATION OF THE EAR TUBERCLES OF THE BRAZILIAN FREE-TAILED BAT, TADARIDA
BRASILIENSIS

Small bumps, or tubercles, appear along the leading edge of the ear of the Mexican free-tailed bat. Our goal was to use
histological methods to predict the function of these tubercles. General histology stains and protein-specific
immunohistochemistry suggest the primary function of the tubercles is aerodynamic.

Crissy Villasmil-Velasco, Jake Patterson, Hollis C. Holcomb, and Erika I. Lutter (Oklahoma State University - Stillwater)

*ANEW ANTIVIRULENCE SIGNAL PRODUCED BY PSEUDOMONAS AERUGINOSA

Pseudomonas aeruginosa is an opportunistic pathogen that infects the lungs of individuals already suffering from cystic fibrosis
(CF). P. aeruginosa utilize several virulence mechanisms to establish an infection. High levels of antibiotic resistance in
Pseudomonas’ population make treatment options difficult. This inherent resistance has pushed researchers to develop non-
antibiotic treatments for chronic lung infections in CF patients. This study is focused on identifying a new, non-antibiotic anti-
virulence signal associated with chronic CF infections. The results of this study identify a signal protein that reduces the
virulence factors associated with P. aeruginosa. We have identified and are isolating, through a combination of protein
purification and genetic expression of three proteins of interest that have been identified as potential anti-virulence factors in
clinical isolates of P. aeruginosa. These anti-virulence proteins have the potential to be treatments for CF patients experiencing
acute or exacerbated symptoms associated with the disease.

Emily Walz, Duoduo Cai, Ella Howard, Kennedy Seggelke, Chloe Winkler, Myra Bloom, Scarlet Jost, Andrew Lang,
Nancy Mankin, Philip Nelson, and Enrique Valderrama (Oral Roberts University)

*STEPS TO SUCCESS: HOW WELLNESS DRIVES FLOURISHING

At Oral Roberts University, whole-person education is not just a value, it’s a mission. Every student participates in a
comprehensive health and physical activity program designed to nurture spirit, mind, and body. Over the past decade, our
interdisciplinary undergraduate research group has investigated how wellness behaviors, especially physical activity, relate to
academic performance, retention, and overall flourishing. Drawing on a large multi-year dataset, we find consistent evidence that
students who maintain active, healthy lifestyles achieve higher GPAs and persist at greater rates, independent of background
factors such as personality or socioeconomic status.

Henry (Hank) Waterston, Shayle Woods, and Lindsey Long (Oklahoma Christian University)

*ACTIVITY OF GAPDH IN PARASITOID WASP GANASPIS HOOKERI

Parasitoid wasps utilize their omnipods to inject fly larvae with their egg along with venom to modulate the larvae’s immune
system and metabolic pathways to ensure the survival of the maturing wasp. Understanding the mechanisms by which the venom
disrupts the larvae’s immune responses is important in creating a model to be used in developing therapeutic strategies for
different autoimmune disorders. Wasp venom is known to modify the glycolysis pathway, involved in the metabolism of glucose,
using various orthologs of the enzymes used by the fly. One of these orthologs, GAPDH, was investigated to analyze how the
venom modulates glycolysis. It was hypothesized that the GAPDH ortholog would be active due to enzyme sequence being
highly conserved between the two species, Ganaspis hookeri and D. mel. To synthesize GAPDH, bacterial cells were transformed
with a plasmid containing the gene for GAPDH G. hookeri. Those cells were then incubated in an autoinduction media to trigger
expression of the plasmid and force production of GAPDH. The incubated cells were harvested and purified to separate out
GAPDH to be tested. A Bradford assay was then conducted to determine the concentration of the purified GAPDH. Then to
determine the kinetic activity of GAPDH, a kinetic assay was conducted. The kinetic assay confirmed the presence of enzymatic
activity after analysis of the absorption of NADH (product from GAPDH). The purified GAPDH was observed to be active thus
confirming the hypothesis that the enzyme, due to its conservation, would be active.

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 (PBDESs), 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
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development and function. These results underscore the importance of further investigation into the safety of alternative flame
retardants in household products.

Kolton Webb!, Cole Green!, Lindsey J. Long!, and Laura Reed? (!Oklahoma Christian University; 2Genomics Education
Program-University of Alabama)

*CONSERVATION OF GENES IN THE TOR PATHWAY OF DROSOPHILA SPECIES

The Target of Rapamycin (TOR) pathway is crucial for eukaryotic life, regulating fundamental processes like cell growth,
metabolism, and survival. When genes within this pathway don't function correctly, it can be linked to serious health issues such
as cancer and rapid aging. We use fruit flies (Drosophila melanogaster) as a key organism to study this important pathway and
how its genes diverge between species. Our research focused on two specific genes related to the TOR pathway in Drosophila:
wrd and Sik3. We aimed to answer the question: Is Sik3 or wrd more genetically conserved when compared to D. melanogaster?
We hypothesized that Sik3 would show increased conservation compared to wrd. To test this, we compared these genes in four
other Drosophila species against D. melanogaster, measuring similarities in their gene structure, the protein parts they code for,
and their genomic neighborhoods. Our findings supported our hypothesis. We found that Sik3 was indeed more conserved than
wrd. Specifically, the nucleotide sequences of wrd were significantly less conserved, while differences in Sik3 were more
prominent in the surrounding genomic neighborhood, potentially due to unique evolutionary adaptations to different
environmental niches.

Nimalka Weerasuriya (Oklahoma State University - Stillwater)

**MECHANISMS OF GRASSLAND RESILIENCE: A SPATIO-TEMPORAL ANALYSIS OF ABOVE- AND
BELOWGROUND DIVERSITY

Grasslands support high biodiversity and essential ecosystem services, but only 38% of the original 2 million km2 remains of the
North American grassland biome. Plant functional and taxonomic diversity in grasslands are shaped by fire and grazing
management, soil, and climate, however, less is known about how belowground microbial communities respond to these factors.
We sampled 100 plots in Tallgrass Prairie Preserve (OK) which differ in year burned, invasion by sericea (Lespedeza cuneata),
productivity, and soil chemistry to assess the effects of fire, invasion, and abiotic factors on fungal and bacterial diversity. A
higher percentage (45.5%) of all fungal OTUs were unique to unburned (UB), transitional stage (TS) or recently burned (RB)
sites. RB sites (3.6% of OTUs) had significantly lower a-diversity (richness, Shannon, Chaol, Simpson, inverse Simpson).
Nearly all fungal diversity indices responded significantly to burn stage and soil Mg (%), with some influence of pasture location.
Fusarium, Alternaria, Staphylotrichum were higher in RB sites and UB sites were higher in Trichoglossum. Bacterial diversity
was unchanged in response to fire frequency, with 1.60% ASVs unique to the three sites. Genera within Gaiellaceae were
consistently abundant at 7.5% across all burn stages. Instead, bacterial diversity indices responded significantly to soil total C,
total N, B, Fe (ppm), P, Ca, Mg (%). We confirm that fungal communities recover stochastically immediately after fire and that
fire significantly reduces diversity by promoting generalist non-mycorrhizae. Bacterial diversity responded more to site-specific
soil chemistry and nutrient cycling over fire disturbance. Grasslands are among the most threatened ecosystems and their
conservation requires evidence-based management. By clarifying how fire, grazing, and soil conditions shape biodiversity at
large scales, this research offers actionable strategies for climate-resilient grassland management.

Andrew Wells (East Central University)

NBA PLAYER DISTRIBUTIONS BY TEAM

There are many ways to classify NBA players, but basketball is a team game. As a result, it is important to not only classify the
individual players by role, but also look at how those players and roles are distributed amongst teams. We take a statistical
approach to this question from a variety of viewpoints.

Abigail Welt and Andrew Duncan (East Central University)

*ANALYSIS OF ALPHA GLOBIN CLUSTER IN BULLDOGS AFFLICTED WITH FETAL ANASARCA

Fetal anasarca is a lethal condition affecting neonates of multiple species. In humans, anasarca is a symptom of hydrops fetalis.
Brachycephalic canine breeds like bulldogs experience fetal anasarca and can be used as a model organism. In humans, a known
cause of anasarca is a-thalassemia. This study sought to determine if bulldogs afflicted with fetal anasarca harbor similar
mutations that cause a-thalassemia in humans. To accomplish this, the genome reference Oct.2020

(Dogl10k_boxer Tasha/canFam6) from the University of California Santa Cruz (UCSC) Genome Browser was analyzed to find
the alpha globin gene (HBAT1) in bulldogs. Once the HBA1 gene was located in the bulldog reference genome, eight primers
were made to capture the whole gene. DNA extractions were performed on samples collected from both healthy (n=1) and
unhealthy specimens (n=5). At the conclusion of the current study, two primer sets were successful which enabled the sole
healthy pup and four of the five afflicted pups to be sequenced. While sequencing results were inconclusive, the project as a
whole provides both direction and a foundation for subsequent investigations into the potential role that HBA1 and a-thalassemia
plays in the etiology of canine anasarca.
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Karen Williams (East Central University)

VELOCITY, ACOUSTIC IMPEDANCE, AND ACOUSTIC ATTENUATION COEFFICIENT STUDIES OF RAW HONEY
AND SYRUP

This study used 1 MHz ultrasound waves to study three different brands of honey (R, H, and G) and one brand of syrup. I first
performed a velocity study, then an impedance study, then an attenuation coefficient study. Using the transducer sound traversed
a known distance ‘d” and back. The time was measured by a Gampt echoscope using Ascan software. Since 2d = vt where v =
velocity and t= time, then the velocity can easily be calculated. The velocities results were vR = 1877 m/s, vH = 1915 m/s, and
vG = 1906 m/s. It was easy to distinguish the pancake syrup as the velocity was 1807 m/s. Next the acoustic impedance was
found for each. The densities were 1460, 1500, 1385 and 1385 kg/m3. The acoustic impedance is the density times the velocity.
The values were 2.74, 2.87, 2.64, and 2.50 MRayls. Again, the syrup was distinguishable by lower acoustic impedance. Next the
acoustic attenuation coefficient was to be obtained using the slope method (Williams, 2015). The attenuation coefficients were
found to be 2.239, 5.391, 3.539, and 0.7087 dB/cmMHz for the syrup. Note there was 1.5 degrees C temperature variance in
these values. The attenuation coefficients were then plotted versus velocity revealing an exponential fit alpha = 8x10-
15€10.0177v with R!12=0.9444. The results of the attenuation coefficient of three honey samples were plotted versus
temperature. The plots revealed decent linear fits but with the data beginning to curve upward at the ends. The multiplying
coefficient of fit for the three samples were extremely close (-0.0103, -0.0096, and -0.0096). It appears that honey is a stable
substance to utilize when the temperature varies if these graphs are repeatable in the future with new samples of honey.

Anna Wilson (Oral Roberts University)

*FUNGAL ESTROGENS: EXPLORING PHALLUS IMPUDICUS AS ANOVEL MODULATOR OF ESTROGEN RECEPTOR
SIGNALING

Estrogen receptors (ERs) play a fundamental role in women’s health, regulating reproductive function, bone density,
cardiovascular health, and neurological processes. While estradiol is the canonical ligand, structurally diverse natural compounds
are increasingly recognized for their ability to mimic estrogenic activity. In this study, we investigated a novel mycoestrogen
derived from the mushroom Phallus impudicus (colloquially known as the common stinkhorn) for its ability to activate ER
signaling in T-47D breast cancer cells. To assess estrogenic potential, we compared the effects of the mycoestrogen to estradiol
using cell viability assays and quantitative PCR analysis of ER-responsive gene expression. Treatment with the mycoestrogen
elicited an upregulation of ER target genes, demonstrating functional receptor activation. These findings highlight the ability of
fungal metabolites to influence human hormone receptor pathways, expanding our understanding of natural estrogen mimetics.
Importantly, this work also seeks to address a persistent gap in women’s health research. By characterizing naturally derived
alternatives to synthetic estradiol—which is widely prescribed for contraceptive use and conditions such as endometriosis, PCOS,
menopausal symptoms, osteoporosis, and hormone replacement therapy—our study opens the possibility of developing safer,
more diverse treatment options. Our results position Phallus impudicus—derived compounds as promising new candidates for
estrogen receptor modulation and as a step toward more inclusive research in women’s health.

Chloe Winkler, Duoduo Cai, Emily Walz, Ella Howard, Kennedy Seggelke, Myra Bloom, Scarlet Jost, Andrew Lang,
Nancy Mankin, Philip Nelson, and Enrique Valderrama (Oral Roberts University)

*STEPS TO SUCCESS: HOW WELLNESS DRIVES FLOURISHING

At Oral Roberts University, whole-person education is not just a value, it’s a mission. Every student participates in a
comprehensive health and physical activity program designed to nurture spirit, mind, and body. Over the past decade, our
interdisciplinary undergraduate research group has investigated how wellness behaviors, especially physical activity, relate to
academic performance, retention, and overall flourishing. Drawing on a large multi-year dataset, we find consistent evidence that
students who maintain active, healthy lifestyles achieve higher GPAs and persist at greater rates, independent of background
factors such as personality or socioeconomic status.

Maggie Wojan and Caio Franca (Southern Nazarene University)

*HOST-FEEDING BEHAVIOR OF MOSQUITOES IN CENTRAL OKLAHOMA

There is limited knowledge about the feeding habits of mosquito vectors of arboviruses in central Oklahoma. This study aimed to
identify blood meal sources of mosquitoes collected in the Oklahoma City area to better understand potential transmission
dynamics among vertebrate hosts. Blood meals from 152 mosquitoes across eight species and four genera were analyzed using
PCR assays targeting the 12s rRNA gene. Amplificons 215-bp long successfully amplified from 73 individuals from which 65
were Sanger sequenced with raw reads visualized and trimmed in Geneious and taxonomically identified using the Basic Local
Alignment Search Tool (BLAST). The results showed that Aedes’ species fed primarily on mammals, including Odocoileus
hemionus (white tail deer) and occasionally feeding on passerine birds (i.e. Quiscalus quiscula, common grackle). Meanwhile,
the Psorophora genus showed species-dependent preferences as Ps. ferox preferred mammals like Sylvilagus aquaticus (swamp
rabbit) and Ps. columbiae passerine birds. In contrast, Culex species, particularly Cx. farsalis fed on a broader range of hosts,
including Sciurus niger (fox squirrels), Cardinalis cardinalis (northern cardinal) and the common grackle. These findings suggest
that while some mosquito species are primarily ornithophilic, others are generalists in their feeding behavior particularly Cx.
tarsalis. These feeding behaviors support our understanding that some species can be infected by arboviruses yet are not
competent vectors, while others like Cx. tarsalis and Cx. pipiens complex act as bridge vectors between birds and mammals.
These findings can be useful to improve our understanding of enzootic transmission cycles of arboviruses in Oklahoma.
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Michael Wolfe and Alishia Howard (East Central University)

*INVESTIGATING NOVEL ENZYMES IN EXTREMOPHILE ARCHAEA DNA POLYMERASE ONE, DNA POLYMERASE
TWO & CRISPR CAS ENZYMES

Extremophilic archaea, such as those inhabiting hydrothermal vents and hot springs, have evolved remarkable adaptations that
allow them to thrive in high-temperature environments. Among their most valuable contributions to science is the production of
thermostable DNA polymerases. Enzymes like Taq (from Thermus aquaticus) and high-fidelity alternatives such as Pfu (from
Pyrococcus furiosus) retain function at elevated temperatures, making them essential for Polymerase Chain Reaction (PCR).
Their heat resistance enables repeated DNA denaturation and synthesis cycles without enzyme degradation, streamlining DNA
amplification. These polymerases have revolutionized molecular biology, with applications in diagnostics, cloning, sequencing,
and synthetic biology. This presentation explores the biochemical properties of extremophilic archaeal DNA polymerases and
their transformative impact on research and biotechnology, emphasizing how life adapted to extremes has enabled breakthroughs
across science and medicine.

Yitong Yao, Katherine Farell, and Andrew Lang (Oral Roberts University)

*WHEN CHEMISTRY MEETS AI MODELING SOLUBILITY WITH DEEP LEARNING

Predicting solubility across diverse organic—organic systems remains one of the most challenging problems in computational
chemistry due to the nonlinear interplay between molecular structure, temperature, and solvent—solute interactions. In this work,
we fine-tune 3D-MolTS5, an open, transformer-based molecular language model, to predict the solubility of organic solutes in
organic solvents over a continuous temperature range.
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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

e  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.

e  Hosts the Annual Technical Meeting for the presentation of scientific papers by both professional and
collegiate scientists.

e Sponsors symposia on selected topics of timely and vital interest to the State and Nation.
e Arranges fall field meetings in different biogeographic regions of the State.

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

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

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

e  Provides scientific consultation services to governmental and private agencies throughout the State.
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