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Keynote Speakers
Sun Room, Memorial Union
9:00 AM -9:45 AM - Dr. Wes Wierson, Founder and CEO of LEAH Labs, MCDB PhD Alumnus

“From Scientist to CEO”
- Introduction by Jonathan Praseutsack

Wesley A. Wierson, PhD, is a serial biotech entrepreneur and gene editor, training at lowa State
University first using TALENs as an undergrad, and next with CRISPR during his PhD under the
tutelage of Dr. Jeff Essner and Dr. Maura McGrail. As a graduate student, he invented GeneWeld,
a non-viral, multi-kilobase precision gene integration technology, which became the core,
patented platform for his first biotech startup LEAH Labs. LEAH Labs, the first gene editing
company funded by Y Combinator, was founded to bring CAR-T cell therapy to pets first, and their
people next. LEAH Labs isthe first (and only) in the world to put pets with cancer into remission
using CAR-T cell therapy. LEAH has invented novel IP using Al-led protein design, and recently
spun-out a human focused company to re-invent CAR-T cells for humans from first principles.
He's raised over $10M for his companies across venture investment and grant funding, and loves
to evangelize "creating your own job after graduate school" (e.g. starting a startup!)

1:00 PM -1:45 PM - Dr. Isobel A. Scarisbrick, Professor of Physical Medicine and Rehabilitation,
Professor of Physiology, Mayo Clinic

“Engineering CNS Repair: From Molecules to Medicine”
- Introduction by Jonathan Praseutsack

Dr. Isobel Scarisbrick is Director of the Mayo Clinic Neural Regeneration and Rehabilitation
Laboratory. She received her Ph.D. from the University of California, Irvine and is currently a
Professor of Physical Medicine and Rehabilitation and Physiology at Mayo Clinic. Her research
interests include discovery of new targets for repair of the injured and diseased central nervous
system. Among recent discoveries are the identification of novelroles for serine proteases and
protease activated receptors in neural regeneration, including roles in stem cell expansion,
lipid and cholesterol metabolism, synaptic sprouting, and myelin regeneration. These
research efforts have resulted in ten issued Patents and significant publications in leading
neuroscience journals. Dr. Scarisbrick’s Neural Regeneration Research Program has been
continually funded by federal, private, and non-profit research awards, including grants from
the National Institutes of Health, the National Multiple Sclerosis Society, the Neilsen
Foundation, the Chris and Danna Reeve Paralysis Foundation, Get Up Stand Up to Cure
Paralysis, the Minnesota Spinal Cord Injury and Traumatic Brain Injury Research Program, and
Regenerative Medicine Minnesota. She is a globally recognized scientist credited with several
important scientific breakthroughs related to mechanisms that underpin neuroinflammation and neurodegeneration as well as
how to overcome these effects to enhance neural regeneration. Dr. Scarisbrick’s discoveries have been recognized by
numerous awards, including, the C.P Leblond Research Award, the Genentech Research Award, the Weil Award in Experimental
Neuropathology, the TROHNS Award from ASIA, the Mayo Clinic Neurology Basic Science Research Award, the E.K. Frey — E.
Werle and Henner Graeff Promotion Prize, and most recently the 2024 Rising Star Award from the Mayo Clinic Center for
Biomedical Discovery. Dr. Scarisbrick is also credited with building the new Regenerative Sciences PhD Track in the Mayo
Graduate School as Program Director and is the recipient of Teacher of the Year Award from the Mayo Clinic School of Health
Sciences. In summary, Dr. Scarisbrick is committed to educating the biomedical workforce of the future and to discovery of
new targets for neural repair that will advance regenerative medicine solutions.




4:15 PM -5:00 PM - Dr. Ruth Wagner, Vice President Vegetables R&D, Design & Development -
Crop Science Division at Bayer, Genetics PhD Alumnus

“Achieving Health for All, Hunger for None: product creation, powered by innovative science &
talented people”

- Introduction by Faizo Kasule

Dr. Ruth Wagner is Vice President of R&D in the Crop Science division
at Bayer. As a member of the Vegetable R&D Leadership Team, she
leads the global Design & Development Team of Breeders, Geneticists,
and Genomics Data Scientists. Prior to this, Ruth led Bayer’s Plant
Biotechnology Data Systems & Intelligence organization and held other
leadership roles since joining Monsanto in 2011.

Throughout her career, Ruth has supported development of others by
launching, leading, and sponsoring professional programs, including
the Bayer for Universities (B4U) mentoring program. Her technical and
leadership impacts were recoghized with induction into Monsanto’s
Science Fellows and as the recipient of awards from the St. Louis
Academy of Science and the Maize Genetics Cooperation.

Ruth earned a Biology bachelor's degree from St. Mary’s University of
Minnesota and a PhD in Genetics at lowa State University. Ruth enjoys
coaching ice skating and hockey, time outdoors with her family, and
traveling to new places.




Thursday, April 16, 2026

8:15 AM -9:00 AM: Breakfast, Networking, Registration, and Welcome -
Sunroom

Associate Dean Gustavo Maclntosh, Liberal Arts and Sciences

9:00 AM -9:45 AM: “From Scientist to CEO”

Dr. Wes Wierson
Founder and CEO of LEAH Labs, MCDB PhD Alumnus

9:45 AM - 10:45 AM: Morning Poster Session (Great Hall and South Ballroom)

Poster
No.

Presenter’s
hame

Poster title

1

Averie Bruner

Priming plant immunity through cell wall-degrading enzyme gene expression

3 |Connor O'Shea |A novel Plasmodium ER protein governs effector protein export into the host erythrocyte
5 |Damilare Dabiri |ldentification of conserved RNA secondary structures in human Respiratory Syncytial
Virus A
7 |Elakkiya Investigating Vacuolar-mediated Nucleotide Salvage Pathway in Arabidopsis using MDC
Amburose Staining
Venkatesan
9 |Fariha Tasnim Bioengineering of the Rice Pikm-1 NLR Protein for Creating an Artificial Effector Triggered
Immunity System Against the Fungal Pathogen Fusarium virguliforme in Soybean
11 |Garrick Hohm Expanding upon RaS-RiPP biosynthetic gene clusters in Streptococcus genomes
13 |Iman Saha Inside a Resistance Locus: Our Progress Toward Cloning Rps6
15 |Kellian Dillon ABC Transporter Homolog Elucidation Between Diverse Plant Taxa
17 |Lakshmi Priya Small Molecule Inhibition of SARS-CoV-2 nsp14 Methyltransferase
Narasimhan
19 |Leo Flores Swine Influenza A infection-induced antibody responses to homologous H1N2 and
heterologous H1N1 virus
21 |Mason Sequence to structure: Exploring transcriptome-wide RNA structures in maize
Eisenhauer
23 |Nayrmaliz Generation and Characterization of Influenza A viruses carrying a nanoluciferase
Marrero reporter gene
25 |Rachael Gorman [The interaction of Arabidopsis xyloglucan xylosyltransferases with COPIl member SAR1
for transport to the Golgi.
27 |Samantha Regulation of male gametogenesis by a conserved protein in Plasmodium falciparum
McGee
29 |Sophie Krivograd |Investigating the mechanism of action of the streptococcal RaS-RiPP Tryglysin A
31 |Sristi Dey Tryglysin disrupts metal homeostasis in oral streptococci
33 [Tyler Simpkins  |Proximity-Based Mapping of the NS3 Protein Interactome: Comparing Dual-Host and
Insect-Specific Flaviviruses
35 |Vishadinie Differential contribution of ATG13 to autophagy-mediated abiotic stress tolerance in
Jayasinghe Arabidopsis thaliana
37 |Ashmita Mainali |Invivo functional profiling of clinically reported NDUFS1 variants in a sensitized
Yarrowia lipolytica model
39 |Kofi Antwi Role of tension-related mechanisms and microtubule-targeting drugs in chromosome
Appiagyei segregation
41 |Leticia Herrera |Investigating How Phosphorylation Regulates the Spindle Checkpoint Kinase Mps1
43 |Vedika Desai Tackling commercialization challenges for carotenoids with synthetic yeast factories
45 |Kale Hawks Measuring baboon adolescent growth using photometry




10:45 AM -12:00 PM: Student Oral Talks

Room 1 - Sunroom

Room 2 - Great Hall

10:45- | Baishali Chakraborty — Biomedical Sciences ElWla McGrath - Horticulture
11:00AM “Regulation of Male Gametogenesis by a “Identification of Auxin Pathway Genes in Maize Using
Serine/Arginine Protein Kinase” a Reverse Genetic Screen”
- Advisor: Dr. Sudhir Kumar — Biomedical - Advisor: Dr. Dior Kelley — Genetics, Development, and
Sciences Cell Biology
11:00- |Sai Sashyanth Ganesan - Molecular, Cellular | Hia Kalita — Molecular, Cellular and Developmental
11:15 AM|and Developmental Biology Biology
“Investigating How Malaria Parasites Build an “Genetic Diversity and Microbe Prevalence of the Corn
Effector Protein Translocon from an Ancestral  |Leafhopper (Dalbulus maidis) Across Four States of
Nutrient Pore” the United States”
- Advisor: Dr. Josh Beck - Biomedical Sciences |- Advisor: Dr. Alejandro Olmedo-Velarde - Plant
Pathology, Entomology, and Microbiology
11:15- |Sara Abdel-Mawgod - Veterinary Microbiology | Reyna Winders —Biochemistry Undergraduate
11:30 AM “Ornithobacterium rhinotracheale in “Characterization of the Activity of XXT2 and XXT5 via
Commercial Turkeys: Assessing Its Role as a Enzymatic Assays and Targeted Mutagenesis”
Primary or Secondary Pathogen?” ) ) ) )
- Advisor: Dr. Olga Zabotina — Biochemistry,
- Advisor: Dr. Mohamed El-Gazzar - Veterinary  |[Biophysics, and Molecular Biology
Diagnostics and Production Animal Medicine
11:30- |Oluwatobiloba Aminu - Bioinformatics and William Agbemafle — Biochemistry
11:45 AM|Computational Biology o ) )
“Identifying the Potential Interactors of TGA9 in
“Pan-Genome-Wide Association Study of Autophagy Regulation”
\Avibacterium paragallinarum, Causative Agent ) . .
of Infectious Coryza” - Advisor: Dr. Diane Bassham - Genetics,
Development, and Cell Biology
- Advisor: Dr. Mohamed El-Gazzar — Veterinary
Diagnostics and Production Animal Medicine
11:45- |Vandhana Kandavelkumar - Chemical Chunoti Changwal - Plant Pathology and Nematology
12:00 PM |Engineering

“Metabolic Profiling of the Gut-Brain Axis in a
Murine Model of Ulcerative Colitis with Raman
Spectroscopy”

- Advisor: Dr. Rizia Bardhan - Chemical and
Biological Engineering

“Trapping the Enemy: Innovative Decoy Strategy for
Soybean Protection”

- Advisor: Dr. Thomas J Baum - Plant Pathology,
Entomology, and Microbiology

12:00 PM -1:00 PM: Lunch (Lunch served in South Ballroom)




1:00 PM - 1:45 PM: “Engineering CNS Repair: From Molecules to Medicine”

Dr. Isobel A. Scarisbrick

Professor of Physical Medicine and Rehabilitation,

Professor of Physiology, Mayo Clinic

1:45 PM - 2:45 PM: Afternoon Poster Session (Great Hall and South Ballroom)

Poster Presenter’s .
Poster title
No. name
2 Harrison Smith Mining Functional Motifs in Human Transcription Factors: from Algorithm
Development to Experimental Validation
4 Tessa Bierbaum Identifying the role of ligase 3 in ds-DNA repair during early embryogenesis
6 Ryan Schuenke Structural determinants of affinity in a FAP-binding single-domain antibody
8 Sirisha Evaluation of long-term neurobiological effects of acute exposure to VX nerve
Parameswaran agent and intervention by 1400W, an inducible nitric oxide synthase inhibitor or
Saracatinib, a Src family tyrosine kinase inhibitor, in a rat model
10 Addison Regulation of male gametogenesis by Boule/DAZ related proteins in the human
Danenhauer malaria parasite
12 Aditya Roshan Targeting Dendritic Cell Metabolism to Improve Influenza A Vaccine Response in
Obesity
14 Anne Moore Whole Egg Consumption Alters the Microbiota and miRNA Expression that
Contributes to its Anti-obesogenic & Anti-inflammatory Action
16 Gelare Shabak Time-dependent effects of WUl smoke on A549 lung epithelial cells.
18 Ishita Exploring stable motif analysis for asynchronous attractor identification in gene
Bhattacharyya regulatory networks
20 Jabir Karachiwala [Using Al-augmented Software Testing for Assessment and Validation of Metabolic
Models
22 Jonathan mTOR-Interleukin Signaling Links Circulatory Onset to NF-kB Regulation in HSPC
Praseutsack Development
24 Kaitlyn (Kelley) Zooplankton as Bioindicators of Ecosystem Functioning in Restored Water
Sanchez Quality Wetlands
26 Lakpa Doma Investigating RB-SCF/Skp2 E3 Ligase axis in regulating neural progenitor cell
Sherpa division symmetry
28 Megan Uehlein Illuminating the impacts of SynGAP isoforms on scaffolding and phase separation
30 Otibhor Pamela Acute Stress Reshapes MSN Programs that Mediate Voluntary Running
Odia
32 Shuvra Dutta Regulation of hematopoietic stem cell specification and heterogeneity by Nod2
34 Wren Murzyn How specific modification of an antisense oligonucleotide affects the
transcriptome
36 Jahanara A. Sonia |Dissecting novel translation initiation mechanisms of a new maize virus-Maize

associated Rimosavirus (MaRV)




2:45 PM -4:00 PM: Student Oral Talks

Room 1 - Sunroom

Room 2 - Great Hall

2:45 - Caleigh E. Grote — Animal Physiology Parnal Joshi - Bioinformatics and Computational
3:00 PM o ) . Biology
“Investigating the Impact of Albumin on Porcine
Oocyte Competence” “Beyond Bash: A Practical Introduction to Nextflow for
) ) ) ) ) Computational Biology”
- Advisor: Dr. Aileen F. Keating — Animal Science
- Advisor: Dr. Iddo Friedberg — Veterinary Microbiology
and Preventive Medicine
3:00 - Alexandra Keller — Genetics and Genomics Priyanka Banerjee — Computer Science
315 PM “Distinct Proteomic Profiles in Non-Capacitated|“A PLUM Job: Peptide modeLls for Understanding and
and Capacitated Boar Sperm Linked to engineering antiMicrobial therapeutics”
Pregnancy Rate and Litter Size” ) . . .
- Advisor: Dr. Oliver Eulenstein - Computer Science
- Advisor: Dr. Karl Kerns — Animal Science
3:15- Morgan Vorwald - Genetics and Genomics Matthew Healy - Bioinformatics and Computational
3:30 PM ) ) ) . Biology
“A Pro-ferroptotic Environment in Dystrophic
Diaphragm is Counteracted by GPX4” “Pollen Metabarcoding Complements Visual
. . . Observations in Understanding Foraging Habits of
- Advisor: Dr. Joshua Selsby — Animal Science . ”
Imperiled Bumble Bees
- Advisor: Dr. Amy Toth — Ecology, Evolution, and
Organismal Biology
3:30 - Min Jung Kwon - Molecular, Cellular and Samira Aghaei - Chemical Engineering
3:45PM | Developmental Biology _ ) _
“Novel Approaches for Discovering Aptamers that Bind
“Elucidating the Transport Mechanisms of Ether |Fibrillar Collagen”
Phospholipids in Age-Related Cognitive Health” ) ) ) ) )
- Advisor: Dr. lan Schneider - Chemical and Biological
- Advisor: Dr. Hua Bai — Genetics, Development, |[Engineering
and Cell Biology
3:45 - Jahanara A. Sonia - Molecular, Cellular and Jiamao Yang - Veterinary Preventive Medicine
4:00 PM | Developmental Biology

“Accumulation of Zika Virus Noncoding sfRNA
\Alters Translation Dynamics in Placental
Trophoblast Cells”

- Advisor: Dr. W. Allen Miller — Plant Pathology,
Entomology, and Microbiology

“Genomic Epidemiology of Actinobacillus
pleuropneumoniae in U.S. and Global Swine Isolates
Revealed by Whole-genome Sequencing”

- Advisor: Dr. Ganwu Li - Veterinary Diagnostics and
Production Animal Medicine

4:00 PM -4:15 PM: Break

4:15 PM -5:00 PM: “Achieving Health for All, Hunger for None: product creation, powered
by innovative science & talented people”
Dr. Ruth Wagner
Vice President Vegetables R&D,

Design & Development — Crop Science Division at Bayer, Genetics PhD Alumnus

5:00 PM - 5:30 PM: Awards Ceremony and Closing Remarks — Associate Dean Carmen Bain
Sunroom

College of Agriculture and Life Sciences




Student Oral
Presentation Abstracts



Student Oral Abstracts

10:45 AM - 11:00 AM

Room 1
Regulation of Male Gametogenesis by a Serine/Arginine Protein Kinase

Baishali Chakraborty', Addison R Danenhauer?, Sudhir Kumar?

!Biomedical Sciences Graduate Program, lowa State University, 1A
’Department of Biomedical Sciences, College of Veterinary Medicine, lowa State University, 1A
3Department of Microbiology, lowa State University, 1A

Malaria remains one of the deadliest parasitic diseases worldwide, with Plasmodium falciparum responsible for the vast
majority of severe disease and mortality. Successful infection requires asexual replication within human erythrocytes and
subsequent differentiation into sexual stages that produce functional gametes inside the mosquito midgut. These tightly
regulated developmental stage transitions are essential for parasite survival and transmission, yet the signaling
mechanisms regulating them remain undefined. Serine-arginine protein kinase 1 (SRPK1) is a conserved eukaryotic kinase
that phosphorylates serine—arginine—rich proteins and splicing factors. In P. falciparum, disruption of PfSRPK1 significantly
impairs parasite development. Pfsrpk1™ parasites form asexual schizonts that produce significantly fewer merozoites than
wild-type parasites, resulting in reduced replication rates. Additionally, Pfsrpkl™ parasites show a severe defect in male
gametogenesis, leading to a complete block in transmission to mosquitoes. To identify PfSRPK1 parasite substrates, we
performed phospho-proteomic analysis on wild type and Pfsrpkl™ parasites and identified proteins with altered
phosphorylation profiles. From the dataset of hypo phosphorylated proteins, we selected two putative substrates: gamete
egress protein (GEP) and serine/arginine protein- SR-MG for functional characterization through genetic disruption and
microscopy-based cell biological analysis. Functional analysis revealed that deletion of GEP causes severe defect in male
gametogenesis, leading to the formation of a-nucleated gametes. Our findings identify GEP and SR-MG as PfSRPK1
substrates and demonstrate that GEP is critical for proper male gamete formation. This work leads to understanding of
kinase-mediated regulation of P. falciparum sexual development and highlights potential targets for transmission-blocking
interventions.

Room 2
Identification of Auxin Pathway Genes in Maize Using a Reverse Genetic Screen

Ella McGrath?, Clarice Gonzales?, Dior Kelley?

IHorticulture and Global Resource Systems, lowa State University, IA
2Interdepartmental Plant Biology Program, lowa State University, 1A
3Department of Genetics, Development, and Cell Biology, lowa State University, IA

The hormone auxin plays crucial roles in root growth and development. Nuclear auxin signaling is carried out by conserved
families of Auxin Response Factors (ARF), which function as transcription factors. Several ARFs have known roles in
Arabidopsis root development, but few have been studied in Zea mays (maize). To identify key ARFs that contribute to
maize root development, a reverse genetics screen was performed based on ARFs with enriched expression in root tissues.
In total, 10 candidate genes were evaluated for root phenotypes using genotype validated UniformMu transposon alleles
(1-2 per candidate gene). From this screen, we identified three transcription factors, ZmARF28 (Zm00001eb122030),
ZmPHD34 (Zm00001eb408800), and ZmARF34 (Zm00001eb031700) that are required for root traits such as primary root
length, lateral root formation, and/or auxin responses. These new maize root mutants provide a platform for further
characterization and investigation into the genetic basis of auxin-dependent root development in maize.



11:00 AM -11:15 AM

Room 1
Investigating How Malaria Parasites Build an Effector Protein Translocon from an Ancestral Nutrient Pore

Sai Sashyanth Ganesan'?, Josh Beck?

IMolecular, Cellular and Developmental Biology Graduate Program, lowa State University, IA
ZDepartment of Biomedical Sciences, College of Veterinary Medicine, lowa State University, IA

Obligate intracellular malaria parasites reside within a parasitophorous vacuole (PV) formed during invasion of their
vertebrate host cell. Parasite development requires small molecule transport and effector protein export across this
barrier and an oligomeric PV membrane pore formed by EXP2 is central to both processes. EXP2 is widely conserved among
vacuole dwelling apicomplexans, mediating nutrient and waste exchange between the host cytoplasm and PV lumen.
Remarkably, Plasmodium spp. has further functionalized this pore through a flange-like adaptor formed by PTEX150 which
docks the HSP101 chaperone ATPase motor to form the Plasmodium Translocon of EXported proteins (PTEX). While PTEX
is critical to parasite survival and disease pathogenesis, the molecular basis for transformation of the EXP2 nutrient pore
into a protein translocon remains poorly understood. Cryo-EM analysis revealed that the C-terminal assembly strand of
EXP2 forms an augmented beta-sheet with HSP101, suggesting a possible interface for translocon assembly. To investigate
the functional importance of this interaction, we used a DiCrebased inducible mutagenesis strategy to systematically
interrogate EXP2 assembly strand features in P. falciparum. Surprisingly, we find the augmented beta strand is completely
dispensable, instead identifying a single residue in an adjacent linker region that is required for protein export and parasite
survival. We are currently assessing the impact of these mutations on PTEX integrity and nutrient pore function.
Elucidating the molecular interactions that underpin expansion of EXP2 function will provide new insight into PTEX
formation and identify potential vulnerabilities that could be exploited for antimalarial intervention.

Room 2
Genetic Diversity and Microbe Prevalence of the Corn Leafhopper (Dalbulus maidis) Across Four States of the United
States

Hia Kalita'?, Juliana Osse de Souza?, Carter Casey?, Adriana Larrea-Sarmiento?, Olufemi Alabi?, Ashleigh M. Faris*, Maira
Rodrigues Duffeck?, Ivair Valmorbida®, Alejandro Olmedo-Velarde?

IMolecular, Cellular and Developmental Biology Graduate Program, lowa State University, IA
’Department of Plant Pathology, Entomology, and Microbiology, lowa State University, |A

3Department of Plant Pathology & Microbiology, Texas A&M Agrilife Research and Extension Center, TX
4Department of Entomology and Plant Pathology, Oklahoma State University, OK

SDivision of Plant Science and Technology, University of Missouri, MO

The corn leafhopper, Dalbulus maidis (DeLong & Wolcott) (Hemiptera: Cicadellidae), is an emerging pest in the United States (U.S.),
with the potential to become a continuous threat in the corn belt. It not only damages maize by feeding but also vectors corn stunt-
associated pathogens that can cause substantial yield losses, especially in regions with favorable conditions for insect proliferation.
Due to its recent emergence, knowledge of the genetic diversity of D. maidis in the U.S. is crucial for understanding patterns of
dispersal, adaptation, and pathogen transmission in different populations. In this study, we investigate the genetic diversity of D.
maidis specimens collected from lowa, Missouri, Oklahoma, and Texas by sequencing complete or partial fragments of three
mitochondrial genes: NadH1 (NADH dehydrogenase subunit 1), COI (Cytochrome C oxidase subunit 1) and Cyt B (Cytochrome B). We
constructed phylogenetic trees to compare haplotypes and lineage relationships among samples from these four states. In parallel,
we assessed insect virus prevalence to map the distribution and incidence of RNA viruses associated with this vector. Our screening
panel included a beny-like virus (ChMBLV), a bunya-like virus (ChMBV), two iflaviruses (ChMIfV-1 and -2), an orthomyxo-like virus
(ChMOMLYV), and two pestiviruses recently characterized by our group (ChMPV-1 and -2). Together, these analyses illuminate both
the genetic variation within vector populations and the potential influence of insect-specific viruses on plant pathogen transmission.
Ultimately, our findings aim to inform targeted pest and disease management strategies in maize production systems and advance
our understanding of multi-trophic, vector-borne plant pathosystems.



11:15AM - 11:30 AM

Room 1
Ornithobacterium rhinotracheale in Commercial Turkeys: Assessing Its Role as a Primary or Secondary Pathogen?

Sara Abdel-Mawgod'?, Amro Hashish?, Eman Gadu?, Mostafa Shelkamy?, Maria Chaves?, Yuko Sato?, Mohamed El-
Gazzar?

Weterinary Microbiology Graduate Program, lowa State University, IA
2Veterinary Diagnostics and Production Animal Medicine, College of Veterinary Medicine, lowa State University, IA

Due to its detection in a large percent of diseased flocks; Ornithobacterium rhinotracheale (ORT) has long been considered
a significant turkey pathogen. However, detection alone does not establish causation, especially when challenge studies
have consistently failed to reproduce the disease. Consequently, ORT’s classification as a primary or a secondary pathogen
is not clear. Therefore, this study aims to investigate whether ORT acts as a primary or secondary respiratory pathogen in
turkeys.

Two types of ORT epidemiological samples were collected. 1. Cross-sectional samples (Lung and Trachea), collected from
10-15 apparently healthy turkey flocks at once, which was repeated four times a year, over multiple years. 2. Longitudinal
samples (Tracheas, lungs and environmental samples) were collected from apparently healthy turkey flocks, on 11 sites
that were classified as either case sites (with ORT history) or control sites (without ORT history). Longitudinal samples
were collected at twelve time points per flock, from placement until nine weeks of age. Collected samples were tested
using ORT specific gPCR and bacterial isolation was attempted on positive samples. Results showed that 60% (95/158) of
cross-sectional samples from healthy flocks tested positive, and 94.7% (18/19) among longitudinal flocks were positive for
ORT as early as two weeks which persisted until nine weeks.
This data provides evidence that ORT can be highly prevalent in apparently health turkeys, without causing disease. Source
of ORT infection is still undetermined; however, results of this study is suggestive that ORT is likely a secondary pathogen
in turkey respiratory cases.

Room 2
Characterization of the Activity of XXT2 and XXT5 via Enzymatic Assays and Targeted Mutagenesis

Reyna Winders'3, Jordan Julian*3, Olga Zabotina®

1Biochemistry Undergraduate Program, lowa State University, IA
2Biochemistry Graduate Program, lowa State University, IA
3Department of Biochemistry, Biophysics, and Molecular Biology, lowa State University, I1A

XXT2 and XXT5, two xyloglucan xylosyltransferases, form a heterodimer that transfer xylosyl residues to a glucan backbone
to synthesize the hemicellulosic polysaccharide xyloglucan. A crystal structure has confirmed the presence of an obligatory
heterodimer, however the role this dimer plays is unclear. To understand the role of the heterodimer we conducted
enzymatic assays of various combinations of the xylosyltransferases. The wild-type XXT2 and XXT5, as well as inactivated
variants via their metal cofactor binding DXD motif were cloned and subsequently expressed and secreted by HEK293F
cells. Co-expressions of XXT2-XXT5, XXT2-XXT5AXD, the XXT2AXD-XXT5, and XXT2AXA-XXT5AXA were compared to XXT2
and XXT5 expressed alone. To evaluate the activity, reactions were precipitated and analyzed by both HPLC and MALDI-
TOF. As expected, it was found that the XXT2 XXT5 heterodimer was the most active in the xylosylation of cellohexaose
compared to all other combinations or as the XXTs homodimers. The heterodimer produced more tri-xylosylated products
than XXT2 or XXT5 alone and their respective co-expressions with inactivated mutants. Additionally, it was found that
when forming a heterodimer, XXT5 is more stable. This was determined by an increase in total mono-xylosylation of the
cellohexaose substrate. Lastly, we confirmed that the enzymes function independently, with the heterodimer likely
providing a key role in stability and localization.



11:30 AM - 11:45 AM

Room 1
Pan-Genome-Wide Association Study of Avibacterium paragallinarum, Causative Agent of Infectious Coryza

Oluwatobiloba Aminu'?, Mostafa M. S. Shelkamy?, Eman Gadu?, Amro Hashish?, Yuko Sato?, Michael Zeller?, Tatum D.
Mortimer3, Mohamed El-Gazzar?

!Bioinformatics and Computational Biology Graduate Program, lowa State University, 1A
2Veterinary Diagnostics and Production Animal Medicine, College of Veterinary Medicine, lowa State University, IA
3Department of Population Health, College of Veterinary Medicine, University of Georgia, GA

Avibacterium paragallinarum (AP) is the causative agent of infectious coryza (IC), an economically important respiratory
disease in poultry. The recent discovery of non-pathogenic AP (npAP) strains co-circulating with pathogenic (pAP) strains
has necessitated a deeper understanding of the genetic factors underpinning virulence. This study aimed to identify
genomic determinants of pathogenicity in AP through a pan-genome wide association study (GWAS).

Whole genome sequences of 87 pathogenic and 14 non-pathogenic AP isolates were analyzed. Construction of the pan-
genome revealed 5,012 gene clusters, with a large accessory genome of approximately 66%. Phylogenetic analysis showed
distinct clustering between the pathogenic and non-pathogenic isolates, indicative of a strong population structure. While
no genes were exclusive to the non-pathogenic isolates, two gene clusters, hmp and nsrR were found uniquely in the
pathogenic strains. To account for the confounding effects of population structure, we employed three distinct GWAS
methods: a phylogeny-aware approach (Scoary), a linear mixed model (pyseer), and a machine learning classifier (Random
Forest).

The analysis highlighted a key limitation of association statistical models when the trait of interest is specific to a
monophyletic lineage on the phylogeny. All the initial associations identified by Scoary were lost after phylogenetic
correction, and pyseer identified only two significant gene clusters associated with pathogenicity: glnH, an ABC transporter
glutamine-binding protein, and an unannotated gene. Although there was no consensus gene set identified by the three
methods, the combined results provide a robust list of candidate genes for future experimental functional validation to
elucidate their potential roles in AP virulence.

Room 2
Identifying the Potential Interactors of TGA9 in Autophagy Regulation

William Agbemafle!?*, Christian Montes-Serey?, Justin W. Walley3, Diane C. Bassham*

!Biochemistry Graduate Program, lowa State University, IA

’Department of Biochemistry, Biophysics, and Molecular Biology, lowa State University, I1A
3Department of Plant Pathology, Entomology, and Microbiology, lowa State University, |A
“Department of Genetics, Development, and Cell Biology, lowa State University, IA

Autophagy is a highly conserved degradation process in eukaryotes that removes and recycles defective cellular
components such as dysfunctional organelles and aggregated proteins. Autophagy contributes to the maintenance of
cellular homeostasis for plant development under optimal growth conditions and promotes plant survival under various
stress conditions. While progress has been made in understanding the core structural and functional components that
drive the autophagy process, there is limited knowledge on the transcriptional mechanisms that modulate autophagy in
plants. TGA9 is a basic leucine-zipper transcription factor that positively regulates autophagy in response to carbon
starvation by promoting the expression of several autophagy-related (ATG) genes. This regulatory activity of TGA9
positively contributes to tolerance of carbon starvation in Arabidopsis thaliana. This study aims to identify coregulators
that aid TGA9 to assert transcriptional control over ATG gene expression and autophagy during carbon starvation. A
proximity-labeling-based approach using biotin ligase TurbolD was employed to map the putative TGA9 interactome under
carbon starvation and to identify factors that may work in concert with TGA9 to transcriptionally regulate autophagy in
plants. The results uncover several nuclear-localized candidates that may constitute components of the TGA9 interactome
and may transcriptionally modulate autophagy alongside TGA9.



11:45 AM - 12:00 PM

Room 1
Metabolic Profiling of the Gut-Brain Axis in a Murine Model of Ulcerative Colitis with Raman Spectroscopy

Vandhana Kandavelkumar®?, Gabriel Cutshaw?, Ansuja Pulickal Mathew?

IChemical Engineering Graduate Program, lowa State University, 1A
ZNanovaccine Institute, Department of Chemical and Biological Engineering, lowa State University, IA

The gut-brain axis (GBA) enables a bidirectional crosstalk between the enteric and central nervous system and plays a
critical role in inflammatory diseases of the gut. This study is the first demonstration of the utility of Raman spectroscopy
(RS) in capturing the metabolic changes that modulate the GBA in a murine model of ulcerative colitis. Acute colitis was
induced in mice by administering dextran sulfate sodium (DSS) in drinking water. RS measurements identified 21
significant metabolites in sera, 21 in cecum, and 19 in brain’s thalamus region; these metabolites correlated well to disease
activity in colitis mice relative to the healthy. Our findings showed that the thalamus is the most metabolically active in
the DSS-colitis model rather than the hypothalamus that is known to be crucial in GBA communication. A pathway analysis
identified several overlapping pathways between the serum, cecum, and brain where linoleic acid metabolism,
biosynthesis of unsaturated fatty acids, valine, leucine and isoleucine biosynthesis, and glyoxylate and dicarboxylate
metabolism were critical determinants of inflammatory response. A Pearson’s correlation analysis between serum, cecum,
and brain metabolites highlighted neurotransmitters in thalamus (dopamine, serotonin) that had moderate-to-strong
correlations to serum amino acids and short chain fatty acids in the gut. This fundamental study provides a snapshot of
the early molecular changes that drives gut-brain communication in acute colitis that can be translated in the future to
other disorders.

Room 2
Trapping the Enemy: Innovative Decoy Strategy for Soybean Protection

Chunoti Changwal?, Alexandra Margets?, Anil Kumar?, Jessica Foster?, Tom Maier?, Roger Innes?, Thomas Baum?

Ipostdoctoral research fellow in Plant Pathology and Nematology, lowa State University, IA
ZDepartment of Plant Pathology, Entomology, and Microbiology, lowa State University, IA
3Indiana University, IN

Plants can sense when pathogens attack and then activate immune responses to protect themselves. One way they do
this is by detecting enzymes that pathogens secrete into the plant cell during infection. In Arabidopsis and soybean, a
bacterial protease called AvrPphB cleaves a plant protein known as PBS1. This cleavage event is sensed by a plant disease
resistance protein, which then activates a strong defense response.

We are using this natural detection system to engineer novel disease resistance traits in soybean. By modifying the
cleavage region of PBS1 so that it can be cleaved by proteases from other pathogens, we can confer resistance to other
pathogens, not just bacteria. Our current work applies this strategy to soybeans by modifying PBS1 to be cleaved by
proteases from soybean cyst nematode, a major threat to crop yields.



2:45 PM - 3:00 PM

Room 1
Investigating the Impact of Albumin on Porcine Oocyte Competence

Caleigh E. Grote'?, Isabel Rodriguez?, Emily Nold-Schoelerman?, Karl C. Kerns?, Aileen F. Keating?

!Animal Physiology Graduate Program, lowa State University, IA
ZDepartment of Animal Sciences, lowa State University, IA

Per- and polyfluoroalkylated substances (PFAS) are implicated as reproductive and developmental toxicants. They have
been used for decades in a variety of consumer products and are present in the biospecimens of almost all humans tested.
Albumin is the predominant protein fraction of ovarian follicular fluid and has been implicated as having strong binding
affinity to PFAS. In follicular fluid from PFAS exposed pigs, albumin was increased in PFAS exposed compared to control
treated pigs. Whether higher levels of follicular fluid albumin would affect oocyte viability and downstream fertility is
unknown. The hypothesis tested was that increased albumin would impact oocyte maturation rate, cell health markers,
and fertilization competence. Porcine oocytes were collected from abattoir ovaries before a 41h maturation period and
rate assessment in media supplemented with either 0 mg/mL, 40 mg/mL, or 80 mg/mL bovine serum albumin (BSA).
Metaphase-Il oocytes were fertilized and placed in culture. Cleavage rate was assessed 48h later. Blastocyst rate was
evaluated on d6. One-way ANOVA was conducted with a significance level of 0.05. Albumin level did not affect oocyte
maturation rate (P > 0.05) or cleavage rate (P > 0.05). However, 80 mg/mL BSA tended to decrease blastocyst rate (P =
0.1). These findings suggest that increased follicular fluid albumin induced by toxicant exposure could hamper
embryogenesis. Future work to establish whether increasing albumin with co-exposure to PFAS will compromise oocyte
competence is ongoing. Supported by the lowa Pork Producers Association graduate fellowship to CEG, and lowa State
University incentive funds to AFK.

Room 2
Beyond Bash: A Practical Introduction to Nextflow for Computational Biology

Parnal Joshi'?, Iddo Friedberg?

1Bioinformatics and Computational Biology Graduate Program, lowa State University, IA
’Department of Veterinary Microbiology and Preventive Medicine, College of Veterinary Medicine, lowa State University, IA

Computational analyses in the post-omics era often involve large datasets, multi-step workflows, and high-performance
computing (HPC) environments. Many researchers rely on ad hoc bash scripts for data processing and analysis, but such
approaches can be difficult to document, reproduce, and debug. At the same time, as datasets grow in size and analyses
become more complex, maintaining clarity and reproducibility becomes increasingly challenging. In this short
demonstration, | will introduce Nextflow, a workflow management framework for organizing and automating
computational pipelines. | will demonstrate how common analysis steps, such as data retrieval, preprocessing, and
downstream computation, can be developed into a structured, reusable workflow using a basic biological analysis as an
example. | will highlight key Nextflow concepts like task-level execution, caching, automatic parallelization, process
isolation, and integration with HPC environments. Along with providing an overview of Nextflow’s fundamental ideas, |
will also focus on practical understanding, including how workflow-based approaches vary from traditional scripting, how
they increase scalability and reproducibility, and how they can be gradually implemented into ongoing projects. This
demonstration aims to give participants a clear mental model of Nextflow-based computing and a foundation for creating
more reliable, maintainable workflows in a variety of biological research domains.



3:00 PM - 3:15 PM

Room 1
Distinct Proteomic Profiles in Non-Capacitated and Capacitated Boar Sperm Linked to Pregnancy Rate and Litter Size

Alexandra Keller'?, Christian Montes?, Justin W. Walley?, Karl Kerns?

!Genetics and Genomics Graduate Program, lowa State University, |A
’Department of Animal Science, lowa State University, 1A
3Department of Plant Pathology, Entomology, and Microbiology, lowa State University, IA

Pregnancy rate (PR) and litter size (LS) are widely used indicators of boar fertility, reflecting sperm fertilization capacity and early
embryonic competence. Although biomarker discovery in male reproduction has advanced through high-throughput approaches such
as flow cytometry and proteomics, most boar proteomic studies evaluate a single fertility endpoint and rarely consider functional
differences between non-capacitated (NC) and capacitated (C) sperm. Integrating PR and LS across both functional states within a
single dataset offers a more comprehensive assessment of sperm physiology.

In this study, semen from 22 boars were classified using industry field records (high PR >92%, low PR < 83%; high LS > 13.44 total born,
low LS < 13.43). Proteins were extracted using phenol-based filter-aided sample preparation and analyzed by LC-MS/MS, identifying
527 proteins across comparisons. Gene ontology enrichment revealed shared and divergent signatures associated with reproductive
performance. In NC sperm, both low PR and low LS groups were enriched for metabolic, energy, and oxidation—reduction processes,
indicating elevated baseline mitochondrial activity. In contrast, high-fertility phenotypes displayed greater functional specialization.
High PR NC sperm were enriched for protein folding, maturation, and vesicle-mediated transport, with cellular component terms
linked to endosomal and multivesicular structures, suggesting enhanced proteostasis and membrane organization. High LS NC sperm
showed enrichment for chromatin organization and nucleosome assembly, implicating chromatin integrity and developmental
competence.

Following capacitation, high PR and LS sperm shared enrichment for fertilization and proteolysis pathways, whereas low-fertility
groups remained enriched for protein transport and signaling processes. Together, these findings demonstrate distinct proteomic
signatures underlying fertility and support integrated proteomic frameworks to inform biomarker development in swine production.

Room 2
A PLUM lJob: Peptide models for Understanding and engineering antiMicrobial therapeutics

Priyanka Banerjee'?, Iddo Friedberg?, Britta Rued?, Oliver Eulenstein?

1Computer Science Graduate Program, lowa State University, IA
ZDepartment of Computer Science, lowa State University, IA
3Department of Veterinary Microbiology and Preventive Medicine, College of Veterinary Medicine, lowa State University, IA

Antibiotic-resistant infections in humans and animals are rising, creating an urgent need for new antimicrobial strategies.
This challenge extends beyond clinical settings to food production systems; the Centers for Disease Control and Prevention
estimates that foodborne pathogens cause over 48 million illnesses annually in the U.S. alone. Antimicrobial peptides
(AMPs) are a promising alternative, with broad activity and lower risk of resistance. However, rational design remains
challenging, especially when simultaneously controlling sequence, function, and peptide length. We introduce Peptide
models for Understanding and engineering antiMicrobial therapeutics (PLUM), a structured conditional Variational
Autoencoder for controlled AMP generation. PLUM disentangles sequence, function, and length in its latent space,
enabling de novo and prototype-conditioned generation of peptides 5-35 amino acids long, allowing capture of larger
functional domains. Across 45,000 generated peptides, PLUM achieved the highest AMP yield (0.885, 7% higher than
HydrAMP) and increased AMP diversity (14% higher than HydrAMP), while maintaining the highest non-AMP sequence
yield 0.895 (19% higher than HydrAMP). For prototype-conditioned generation, PLUM produced 37% more AMPs than
HydrAMP, generating sequences that closely matched real peptide compositions with low predicted toxicity. Integrated
AMP classifiers enabled robust evaluation of identity and potency across diverse bacteria. These results establish PLUM
as a scalable, versatile platform for designing AMPs and next-generation therapeutics.



3:15 PM - 3:30 PM

Room 1
A Pro-ferroptotic Environment in Dystrophic Diaphragm is Counteracted by GPX4

Morgan Vorwald®?, Melissa Roths?, Rudy J. Valentine?, Joshua T. Selsby?

!Genetics and Genomics Graduate Program, lowa State University, |A
’Department of Animal Science, lowa State University, 1A
3Department of Physical Therapy and Kinesiology, University of Massachusetts Lowell, MA

Duchenne muscular dystrophy (DMD) is a severe muscle-wasting disease caused by the lack of functional dystrophin. We
hypothesized that dystrophin deficiency would cause ferroptosis, an iron-dependent cell death pathway, in dystrophin-
deficient diaphragms. Given the high frequency of obesity and/or insulin resistance (IR) and glucocorticoid (GC) use in
DMD, we further hypothesized that a high-fat, high-sucrose diet (HFHSD) would exacerbate ferroptosis in dystrophin-
deficient diaphragm and ferroptosis would be attenuated with GC treatment. To address this hypothesis, C57 and mdx
mice were fed a HFHSD or control diet (CD) for 19 w starting at 6 w of age, with subsets receiving prednisolone (Pred;
10mg/L). Glucose and insulin tolerance tests confirmed glucose intolerance and IR in HFHSD-fed C57 and mdx mice. In
dystrophin-deficient diaphragms, iron-handling proteins FTH1 (279%, p<0.01) and transferrin (131%, p<0.01) were
increased in mdx-CD-No Pred (MCN) compared to C57-CD-No Pred (CCN). Likewise, pro-ferroptotic enzymes ACSL4 (36%,
p<0.05) and ALOX5 were elevated (76%, p<0.01) in MCN compared to CCN. Notably, anti-ferroptotic enzyme GPX4 was
increased (728%, p<0.01), though PRDX6 was decreased (59%, p<0.01) in MCN compared to CCN. Despite the pro-
ferroptotic environment, lipid peroxidation markers MDA and 4HNE were similar between CCN and MCN, even with
disease-mediated reductions in catalase, SOD2, and GPX1 (p<0.01-0.05), suggesting maintenance of redox balance
independent of common antioxidant enzymes. The pro-ferroptotic environment of dystrophin-deficient diaphragms was
neither improved by Pred treatment nor further antagonized by a HFHSD. In total, dystrophin deficiency induced a pro-
ferroptotic intracellular environment in mdx diaphragms, but at this stage of disease, ferroptosis appears to be effectively
mitigated by GPX4.

Room 2
Pollen Metabarcoding Complements Visual Observations in Understanding Foraging Habits of Imperiled Bumble Bees

Matthew Healy'?, Amy Toth?

1Bioinformatics and Computational Biology Graduate Program, lowa State University, IA
’Department of Ecology, Evolution, and Organismal Biology, lowa State University, IA

The American bumble bee Bombus pensylvanicus and the rusty patched bumble bee Bombus affinis both have
experienced rapid population declines. Knowing the foraging targets of these imperiled bumble bee species may prove
crucial in their conservation. The combination of both field observations and pollen metabarcoding can provide a more
comprehensive understanding of their foraging choices. In this study, we utilize rigorous field and pollen metabarcoding
data to determine the foraging habits of Bombus pensylvanicus and Bombus affinis. A total of 61 Bombus pensylvanicus
and 6 Bombus affinis pollen samples from active foragers were collected across 22 sites between 2022 and 2023, alongside
the target plant (the plant the bee was captured on) for each bee. Taxonomic assessments of plant communities using
ITS2 barcoding were analyzed at the genus level. Pollen samples from Bombus pensylvanicus and Bombus affinis
comprised of 1-9 (median 4) and 2-13 (median 6) plant genera, of which 11 are shared across both bee species. In the
metabarcoding data, 18 unique plant genera, out of a total of 44, were observed that were not seen in field data. Visit
fidelity (proportion of taxonomic assignments to the genus of the target plant) varied greatly across samples, spanning
from 0-100% (median 44%) for Bombus pensylvanicus and 0-98% (median 3%) for Bombus affinis. The observed variability
in visit fidelity across both bee species indicates that visual observation alone is insufficient for determining foraging
habits. A combined approach of field and metabarcoding data results in a better understanding of the foraging habits.



3:30 PM - 3:45 PM

Room 1
Elucidating the Transport Mechanisms of Ether Phospholipids in Age-Related Cognitive Health

Min Jung Kwon'?, Hua Bai?

IMolecular, Cellular and Developmental Biology Graduate Program, lowa State University, IA
ZDepartment of Genetics, Development, and Cell Biology, lowa State University, IA

Plasmalogens (ether phospholipid), one of the main phospholipids, constitute 15-20% of the total phospholipid in cell
membranes. They are known to play an important role in age-related conditions, especially in cognitive function and
memory. Recent metabolomic and lipidomic studies have identified alterations in plasmalogen levels significantly
decrease with human aging. Notably, oral supplementation with plasmalogens significantly improves learning and
cognitive memory in mice. Despite their significant roles in age-related conditions, the exact mechanism by which they
are taken up by cells from the blood remains unclear.

To understand the mechanism of plasmalogens' transport, fluorescently labeled plasmalogens were utilized to quantify
cellular uptake. By screening potential receptors based on specific transport patterns and performing targeted gene
knockdowns, we identified Flippase and the class B scavenger receptor family as primary candidates for plasmalogen
transport.

Room 2
Novel Approaches for Discovering Aptamers that Bind Fibrillar Collagen

Samira Aghaeil?, Abigail Koep?, Sourav Roy?, Nabila Masud®*, Md Hasibul Hasan Hasib*, Lee Bendickson?, Marit Nilsen-
Hamilton?, Anwesha Sarkar?, lan Schneider?

IChemical Engineering Graduate Program, lowa State University, IA

2Department of Chemical and Biological Engineering, lowa State University, IA
3Department of Biochemistry, Biophysics, and Molecular Biology, lowa State University, IA
4Department of Electrical and Computer Engineering, lowa State University, |A

Collagen Type | is an important structural protein of the extracellular matrix, presenting fibrils for cells to adhere to and
acting as a scaffold on which to localize molecules. It can be assembled in fibrils on 2D surfaces and as a 3D gel. Aptamers
are short, single-stranded DNA sequences identified through Systematic Evolution of Ligands by Exponential Enrichment
(SELEX) that bind to a specific target with high affinity. The goal of this work is to identify DNA aptamers against collagen
type | that can be used on two-dimensional (2D) surfaces and in three-dimensional (3D) gels as a collagen biosensor and
affinity tag to localize molecules to collagen fibrils. Using a 2D platform, collagen type | fibers were assembled on mica
substrates and subjected to eight rounds of SELEX, with a counter-selection against collagen monomers to enrich for
binders specific to fibrils. In parallel, a 3D gel-based SELEX was conducted over five rounds using two binding strategies
with a counter selection against human foreskin fibroblast monolayers to reduce nonspecific binding. Next Generation
Sequencing analysis shows that several enriched sequences are shared between the 2D and 3D selection platforms,
suggesting that these candidates are likely strong and ubiquitous collagen binders. Other sequences were unique to either
the 2D or 3D collagen structure, potentially identifying unique motifs. Aptamer candidates will be tested to determine
their binding affinity using radioactivity and ELISA assays. Assessing aptamer structure and affinity will allow us to identify
collagen aptamers with abilities to detect different collagen fibril structural characteristics.



3:45 PM - 4:00 PM

Room 1
Accumulation of Zika Virus Noncoding sfRNA Alters Translation Dynamics in Placental Trophoblast Cells

Jahanara A. Sonia®?, Xuping Xie®, Andrew Severin®, Rick Masonbrink®, David C. Walker®, Peng Liu®, Pei-Yong Shi*, W.
Allen Miller?

IMolecular, Cellular and Developmental Biology Graduate Program, lowa State University, IA

’Department of Plant Pathology, Entomology, and Microbiology, lowa State University, |A

3Department of Microbiology and Immunology, The University of Texas Medical Branch, TX; *GlaxoSmithKline, Rockville, MD
5Genome Informatics Facility, lowa State University, I1A; ®Department of Statistics, lowa State University, 1A

Zika virus (ZIKV) is a mosquito-borne flavivirus capable of extensively remodeling host gene expression at both
transcriptional and translational levels. A key determinant of this remodeling is the noncoding subgenomic flavivirus RNA
(sfRNA), which has been implicated in antagonizing innate immune signaling and shaping antiviral responses. However,
how sfRNA influences host translation programs during ZIKV infection remains incompletely understood. To investigate
host translational regulation, we performed ribosome profiling (ribo-seq) alongside RNA sequencing (RNA-seq) in human
placental trophoblast (JEG-3) cells infected with wild-type (WT) ZIKV (Cambodian strain FSS13025) or an sfRNA-deficient
mutant (MUTII). The mutant virus was engineered by introducing three nucleotide substitutions that disrupt the xrRNA2
structure required for XRN1-mediated generation of sfRNA2.

Genome-wide analysis revealed that ZIKV infection broadly altered host gene expression, with most changes occurring at
the mRNA level. Notably, transcriptional responses were largely comparable between WT and MUTII infections. In
contrast, translational remodeling was strongly dependent on sfRNA. The sfRNA-deficient mutant induced substantially
fewer changes at the level of ribosome occupancy and translation efficiency. Although both WT and MUTII infections
enhanced translation of antiviral response genes, the presence of sfRNA during WT infection additionally modulated
translation of genes involved in stress responses, cell cycle regulation, and other cellular pathways.

Collectively, these findings support a model in which ZIKV sfRNA acts as a critical regulator of host translational control.
This genome-wide analysis identifies translational regulation as a key layer of ZIKV—host interaction in placental cells and
provides insight into mechanisms that may contribute to ZIKV-associated fetal abnormalities.

Room 2
Genomic Epidemiology of Actinobacillus pleuropneumoniae in U.S. and Global Swine Isolates Revealed by Whole-
genome Sequencing

Jiamao Yang'?, Maria Hakimi'2, Xiao Hu2, Maria J. Clavijo?, Robert Mugabi?, Nubia R. Macedo?, Huigang Shen?, Kathy Hulsebus?,
Ganwu Li?

Veterinary Preventive Medicine Graduate Program, lowa State University, IA
2Veterinary Diagnostics and Production Animal Medicine, College of Veterinary Medicine, lowa State University, IA

Actinobacillus pleuropneumoniae (APP) is a major swine respiratory pathogen responsible for porcine pleuropneumonia,
a highly contagious disease characterized by high fever, severe lung lesions, and sudden death. Disease severity is largely
determined by the production of Apx toxins, which differ among serovars defined by capsule synthesis (cps) genes.
However, conventional serotyping alone is insufficient to predict virulence, as isolates within the same serovar may display
markedly different toxin profiles across geographic regions. This variability poses significant challenges for diagnostic and
control in swine production systems. To address these gaps, comprehensive genomic analyses integrated with
epidemiological data on serovar distribution and Apx toxin production across swine-producing regions are urgently
needed. Whole-genome sequencing was conducted on 128 North American isolates in ISU VDL, and an additional 25
European sequences were provided by a collaborating lab. These were combined with 175 publicly available genomes
representing isolates from 21 countries including China, Brazil, and Australia. Phylogenetic analysis identified five major
lineages and 23 sublineages. We identified 19 cps (K-types), 11 O-types with distinct region- and lineage-specific
combinations. Virulence profiling revealed apx toxin gene distribution was lineage-dependent and more strongly
associated with combined K&O-types than with K type alone. This study represents one of the most comprehensive



genomic and epidemiological surveys of APP to date. By integrating genomic analysis and epidemiological data, our study
reveals epidemiologically relevant patterns of apx toxin gene distribution that remain undetected under classical serovar
alone. These insights provide a foundation for improved surveillance and the development of lineage-specific vaccines.
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1. Priming plant immunity through cell wall-degrading enzyme gene expression
Averie Bruner', Megan DeTemple?, Olga Zabotina?

'Biology Undergraduate Program, lowa State University, IA
2Roy J. Carver Department of Biochemistry, Biophysics and Molecular Biology, lowa State University, IA

Cell walls are plants' primary defense against pathogens, forming an active barrier that responds to external and
internal stimuli. Specific microbial pathogens can secrete cell wall-degrading enzymes that break down the plant
cell wall, enabling pathogen penetration and infection. Cell wall modifications by these enzymes, known as
Damage-Associated Molecular Patterns, have been shown to trigger plant defense signaling pathways and initiate
an immune response. Our goal is to study how to introduce specific cell wall-degrading enzyme genes into the
genomes of Arabidopsis and Maize affects their susceptibility to pathogen attacks. Expression of these genes primes
the plant's immune system, increasing defense gene expression and enabling it to respond with greater resistance
to the pathogen. Specific genes have been shown to increase resistance to Botrytis cinerea in Arabidopsis and
Colletotrichum graminicola in Maize. While the transgenic plants are more resistant to pathogen attacks, plant
growth has not been affected, and few phenotypic changes have been observed.

3. A novel Plasmodium ER protein governs effector protein export into the host erythrocyte
Connor J. O'Shea’?, Manuel A. Fierro?, Josh R. Beck?

"Molecular, Cellular, Developmental Biology Graduate Program, lowa State University, IA
2Department of Biomedical Sciences, lowa State University, IA

The malaria parasite, Plasmodium falciparum, exports hundreds of effector proteins into the erythrocyte host cell to
create an intracellular niche for replication. Exported proteins are first secreted into the parasite vacuole (PV) before
translocation into the host cell by the PTEX complex. While the mature N-terminus is important for translocation across
the PV membrane, it is unclear how exported proteins are identified by PTEX or whether specialized machinery governs
their trafficking through the secretory pathway. Interestingly, the PTEX unfoldase HSP101 shows a unique dual localization
to both the ER and PV, suggesting cargo recognition may begin upstream of the vacuole. We used comparative proximity
labeling to search for HSP101-interacting proteins involved in early export pathway events and identified PF3D7_0625400,
a novel, Plasmodium-specific ER protein uniquely enriched using HSP101 as bait. Importantly, knockdown of
PF3D7_0625400 was lethal and resulted in a general block in protein export but did not impact trafficking of non-exported
proteins, confirming a specific role in the export pathway. Remarkably, depletion of PF3D7_0625400 resulted in
differential trafficking defects with signal peptide-containing exported proteins accumulating in the PV while exported
proteins that lack a signal peptide and enter the secretory pathway via an internal hydrophobic domain were arrested in
the ER. These results suggest PF3D7_0625400 may be part of a Plasmodium-specific ER exit or chaperone system
dedicated to a subset of exported effectors. Collectively, our work reveals new events in the ER required for exported
cargo selection, opening the door to deciphering the earliest steps in effector protein trafficking.



5. Identification of conserved RNA secondary structures in human Respiratory Syncytial Virus A
Damilare Dabiri', Warren Rouse?, Walter N Moss?

'Interdepartmental Genetics and Genomics Graduate Program, lowa State University, IA
2Roy J. Carver Department of Biochemistry, Biophysics and Molecular Biology, lowa State University, IA

Respiratory Syncytial Virus (RSV) is a non-segmented, negative-sense, single-stranded RNA virus. RNA virus,
belonging to the Family Pneumoviridae and the order Mononegavirales. It is a primary cause of lower respiratory
tract infections, particularly affecting infants, the elderly, and immunocompromised individuals. The RSV genome
is approximately 15 kilobases long and encodes eleven proteins through ten genes. As an RNA virus, RSV utilises
RNA as its genetic material, and the secondary structures of these RNAs are likely crucial for various RSV biological
processes, including transcription, translation, and genome packaging. This study aims to computationally identify
RNA secondary structures within the RSV genome that exhibit unusual structure and conservation, suggesting a
high probability of functional importance. To achieve this, four complementary computational approaches were
employed to analyse the genome and antigenome of RSV for the presence of RNA secondary structures. A total of
123 thermodynamically stable structures were identified in the positive sense (antigenome) and 113 in the negative
sense (genome), with 104 and 76 of these structures, respectively, demonstrating some level of structural
conservation. Further analysis of the identified structures uncovered biases in the transition over transversion (ti/tv)
mutation rate in stem vs. loop regions, indicating an RNA structural constraint on RSV genome evolution, further
emphasising the likely importance of our identified structures. In summary, this study reveals RNA secondary
structures within the RSV coding strand (positive sense) likely to be functionally important and genome (negative
sense) that are of interest, identifying potential targets for further analysis and, potentially, antiviral drug
development. Most of these structures were localised in the L (RdRp), Fusion gene (F), Nonstructural gene | and 2,
Matrix 2 gene (M2), Matrix (M) gene and 3’ UTR (155nt Trailer sequence), emphasising their biological relevance and
therapeutic potential. These findings provide a foundation for research aimed at developing effective antiviral
strategies against RSV.

7. Investigating Vacuolar-mediated Nucleotide Salvage Pathway in Arabidopsis using MDC Staining
Elakkiya Amburose Venkatesan'?, Gustavo Maclntosh?

'Interdepartmental Plant Biology Graduate Program, lowa State University, IA
2Roy J. Carver Department of Biochemistry, Biophysics and Molecular Biology, lowa State University, IA

Nucleotide metabolism is essential for cellular homeostasis and involves a vacuolar-mediated RNA salvage
pathway in Arabidopsis thaliana, in which RNA degradation products are recycled into nucleosides for reuse.
Disruption of this pathway has been shown to induce constitutive autophagy under normal growth conditions.
Several components of RNA metabolism, including the RNA helicase SKI2, have been implicated in this process,
however, whether SKI2 functions as part of the SKI complex or independently in vacuolar RNA turnover remains
unclear. To evaluate monodansylcadaverine (MDC) staining as a method for detecting defects in the vacuolar
nucleotide salvage pathway, we analyzed autophagosome accumulation in known pathway mutants. MDC staining,
which labels acidic vesicles including autophagosomes, was performed on vsp3 and ent1-1 mutants, and MDC-
labeled puncta were quantified and compared to wild-type plants. To assess the involvement of the SKI complex in
this pathway, MDC phenotypes of ski2 and ski3 mutants were examined. Both vsp3 and ent1-1 mutants exhibited
increased MDC-labeled puncta relative to wild type, consistent with elevated autophagy observed in other salvage
pathway mutants. Among SKI complex components, ski2 mutants displayed significantly more MDC puncta than
ski8 mutants. These results demonstrate that MDC staining can be used to identify defects in the vacuolar
nucleotide salvage pathway. Furthermore, the differential MDC phenotypes suggest that SKI2 plays a distinct role in
vacuolar RNA turnover independent of the SKI complex. Future studies will focus on the molecular mechanisms
underlying RNA transport into vacuoles for degradation.



9. Bioengineering of the Rice Pikm-1 NLR Protein for Creating an Artificial Effector Triggered Immunity System
Against the Fungal Pathogen Fusarium virguliforme in Soybean

Fariha Tasnim'2, Atit Parajuli?, Micheline Ngaki?, Madan K. Bhattacharyya?

'Interdepartmental Plant Biology Graduate Program, lowa State University; 2Department of Agronomy, lowa State University, IA

In rice, a pair of nucleotide-binding site leucine-rich repeat (NBS-LRR, NLR) receptor proteins, Pikm-1 and Pikm-2,
provide resistance against the fungal pathogen Magnaporthe oryzae, the causal agent of rice blast. Pikm-1
recognizes the pathogen effector Avr-Pik through a unique integrated domain (ID) and activates Pikm-2 to trigger
effector-triggered immunity (ETI). Recently, modification of the ID of Pikm-1 has been shown to enable novel ETI
responses against Potato virus X. In soybeans, the fungal pathogen Fusarium virguliforme causes sudden death
syndrome (SDS). The SDS resistance is partial and conferred by over 100 quantitative trait loci, each conditioning a
small effect. In nature, the single soybean NLR receptor conferring complete SDS resistance are unlikely present. To
generate an NLR receptor conferring complete SDS resistance in soybean, we have initiated an investigation to
determine if Pikm-1 can be modified to recognize the F. virguliforme 13.5 kDa FvTox1 protein that causes foliar SDS.
We have engineered 11 versions of Pikm-1, each with a different ID replacement generated using four small peptides
and two single chain variable fragments (SCVFs) known to interact with FvTox1. These modified receptors are co-
expressed with Pikm-2 gene and FvTox1 in a transient Nicotiana benthamiana assay system to determine if FvTox1
can activate any of the 11 modified Pikm-1 proteins. Among the constructs tested, the modified Pikm-1 genes
containing Pep 5, Pep 6, Pep 8, Pep 9, SCVF-1, and SCVF-2 demonstrated low levels of self-activation but exhibited
strong FvTox1-specific activation. These six candidates have been selected for stable soybean transformation to
evaluate their potential to confer robust SDS resistance. In parallel to investigating the modified Pikm-1 proteins,
AlphaFold-based structural modeling is applied in designing second-generation Fvlox1-interacting peptides for a
robust ETI, in case we fail to create robust SDS resistance with any of the 11 modified Pikm-1 proteins.

11. Expanding upon RaS-RiPP biosynthetic gene clusters in Streptococcus genomes
Garrick Hohm®?, Priyanka Banerjee®, Emma Tran*, RaS-RiPP Consortium®, Iddo Friedberg?, Britta E. Rued?

'Interdepartmental Genetics and Genomics Graduate Program, lowa State University, IA

’Department of Veterinary Microbiology and Preventive Medicine, College of Veterinary Medicine, lowa State University, IA
3Department of Computer Science, lowa State University, |A

‘Department of Mathematics, lowa State University, IA; >lowa State University, IA

Streptococcal species are known for their ability to colonize animal hosts, with varying impact on the microbial
communities present. While this genus is appreciated from this standpoint, they are less frequently examined as producers
of natural products. In previous work, it was demonstrated that streptococci have the propensity to produce a vast array
of natural products known as RaS-RiPPs. RaS-RiPPs stands for Radical S-adenosylmethonine enzyme and ribosomally
synthesized and post-translationally modified peptides. These RaS-RiPPs are frequently associated with quorum sensing
(QS) systems in streptococci known as Rgg/SHP QS systems. Rgg/SHP QS relies on the production of a short hydrophobic
peptide, which are imported to the cell and binds transcriptional regulators known as Rggs. Rgg regulators then bind
upstream at loci they target and modulate gene expression. This study aimed to evaluate the incidence of Rgg/RaS-RiPP
pairs across streptococci in comparison with Rgg transcriptional regulators alone and their correlation with hosts niches
and pathogenicity. We identified that Rgg/RaS-RiPPs are present in more streptococcal species than previously found. We
also find that these systems are negatively correlated with pathogenicity and have specific correlations with certain host
organisms. In contrast, Rgg regulators are found across most streptococcal species and do not appear to be correlated
with disease or specific hosts. These data indicate that Rgg/RaS-RiPPs likely have evolved as systems utilized by specific
streptococcal species, while Rgg regulators are a conserved mechanism of gene regulation used across the genus.



13. Inside a Resistance Locus: Our Progress Toward Cloning Rps6
Iman Saha', Atit Parajuli?, Madan K Bhattacharyya?®

lInterdepartmental Genetics and Genomics Graduate Program, lowa State University, 1A
’Department of Agronomy, lowa State University, 1A

While disease resistant genes play critical role in plants mediating host responses to pathogen, resolution of these loci
remains challenging due to repetitive sequences and gene duplication. In this study, we used Oxford Nanopore
Technology’s (ONT) long-read sequences to resolve the Rps6 locus in a near-isogenic Williams82 isoline L89-1581.
Sequencing was performed using the ONT GridION platform at the lowa State University, generating over 25Gb of high-
quality reads. Individual reads reached a maximum length of 541kb, with >1.2 million reads exceeding 5kb with an average
of 20 kb. The long-read data showed ~99% sequence identity to the Williams82 reference genome (Wm82.a6.v1), and
approximately 20Gb of sequence were used for targeted assembly of the Rps6 genomic region. Annotated gene models
from Wm82.a6.vl spanning the interval between markers SOYSSR_18 1840(58.7 Mb) and SBP57.14(59.8 Mb) on
Chromosome18 were extracted to guide the assembly process. 21 single-copy genes specific to this region of Chr18 were
selected as anchors for contig development. This resulted in a contiguous assembly across the Rps6 locus. Using the cloned
Rps4 mRNA sequence as a bait, three NBS—LRR gene sequences were identified within the assembled region, one of which
should be a strong candidate for Rps6. Each candidate genes were PCR-amplified, cloned into the pBluescript vector and
sequenced. The cloned gene sequences showed 100% identity with the with the ONT-derived assembled Rps6 locus
sequence. These results provide a robust genomic framework for downstream functional analysis of the Rps6 locus, and
highlight the significance of long-read sequences in dissecting complex loci.

15. ABC Transporter Homolog Elucidation Between Diverse Plant Taxa
Kellian Dillon*?, Alan Culbertson?

!Biochemistry Graduate Program, lowa State University, IA
ZRoy J. Carver Department of Biochemistry, Biophysics, and Molecular Biology Graduate Program, lowa State University, IA

ATP-binding cassette (ABC) transporters are membrane proteins that use ATP hydrolysis to move diverse substrates across
biological membranes. Animals encode about 50-60 ABC transporters, however, plants have greater metabolic complexity,
so they encode ABC transporters in 100-300 genes. In plants, ABC transporters have diverse functions, including hormone
transport, lipid trafficking, surface barrier formation, and detoxification. Despite their importance, only about a third of
the ABC transporters in the model organism Arabidopsis thaliana have been functionally characterized. Knowledge of non-
model plant species remains even more limited. Here, we mined all ABC transporter genes from 53 available plant species
in the Phytozome database (over 7000 genes in total) and performed phylogenetic and sequence conservation analyses
to identify conserved orthologous groups and similarities in substrate-binding sites. We identified eight ABC transporters
conserved across nearly all angiosperms, representing core transport functions associated with hormone transport,
cytosolic detoxification, and lipid transport. In addition to the core angiosperm-conserved group, we identified a smaller
set of transporters that are also largely conserved across most plant species analyzed, as well as numerous species-specific
genes that likely reflect specialized or adaptive functions. Comparative sequence alignments further revealed conserved
residues in predicted substrate-binding regions, therefore supporting functional conservation among core orthologs.
Notably, we identified a subset of monocot-specific ABC transporters that are highly conserved within monocots but
absent or divergent in dicots, suggesting lineage-specific functional evolution. Together, this phylogenomic framework
defines core and lineage-specific ABC transporter families and provides insight for prioritizing future functional studies
and crop engineering strategies.



17. Small Molecule Inhibition of SARS-CoV-2 nsp14 Methyltransferase
Lakshmi Priya Narasimhan'?, Yang Yang?

"Molecular, Cellular, Developmental Biology Graduate Program, lowa State University, IA
ZRoy J. Carver Department of Biochemistry, Biophysics and Molecular Biology, lowa State University, IA

The SARS-Cov2 nspl4 is a dual-function machine with 3’5’ proofreading activity (ExoN) in its N-terminal and SAM-
dependent guanine N7-Methyltransferase (N7-MTase) activity in its C-terminal domain. Both these activities are
imperative for virus survival, making nsp14 an attractive drug target. N7-MTase performs an important methylation step
in viral RNA capping - essential for RNA stability, immune evasion and hijacking host translation machinery. This project is
a collaborative effort by the Yang lab and multiple other labs at the Midwest Antiviral Drug Discovery (AViDD) Centre to
improve the arsenal of drugs available to target the SARS-CoV2 disease, specifically by targeting the nspl4 N7-MTase
activity. After rigorous screening, we identified a small molecular compound showing N7-MTase inhibition at high nM
concentrations. Further biochemical and structural efforts are underway to gauge deeper understanding of its mechanism
of inhibition.

19. Swine Influenza A infection-induced antibody responses to homologous HIN2 and heterologous H1N1 virus
Leo J. Flores?, Bryan S. Kaplan?, Amy L. Baker?, Meghan Wymore Brand?

10ak Ridge Institute of Science and Education
2United States Department of Agriculture — Agricultural Research Service

Influenza A virus (IAV) is a significant respiratory pathogen of pigs with diverse antigenic variation in the viral
hemagglutinin (HA) and neuraminidase (NA) proteins. Inactivated whole influenza virus (WIV) vaccines provide reasonable
protection against viruses with homologous HA but limited protection against viruses with heterologous HA and NA.
Additionally, cross-protective immunity induced by natural infection is poorly understood. To further study infection-
induced immunity, we assessed antibody reactivity to homologous and heterologous viruses. Five pigs were exposed to
an H1N2 (clade 1B.2.2), while five IAV-naive pigs served as controls. At 21 days post-infection (DPI), the pigs were
necropsied to collect serum and bronchoalveolar lavage fluid (BALF), and antibody reactivity was evaluated by
hemagglutinin inhibition (HI), neuraminidase inhibition (NI), and ELISA to homologous virus and a heterologous H1IN1
(clade 1A.3.3.2). All exposed pigs were confirmed to have been infected via viral shedding in nasal swabs and elevated
temperature readings. Lesion scores at necropsy indicate recovery post-infection. In serum, there was no cross-reactivity
by HI or NI, but serum whole virus-specific IgG ELISA showed cross-reactivity between the two viruses. Additionally, BALF
whole virus-specific 1gG and IgA were also cross-reactive between viruses by ELISA. In conclusion, we demonstrate that
infection with IAV can induce cross-reactive whole-virus-specific antibodies in serum and the mucosa, even with divergent
HA and NA. Ongoing studies are evaluating cross-reactivity between individual IAV proteins and assessing cross-reactive
T cell responses. Further studies are necessary to understand how infection-induced cross-reactive antibodies may
contribute to immune protection against divergent IAV infections.



21. Sequence to structure: Exploring transcriptome-wide RNA structures in maize
Mason Eisenhauer?, Warren Rouse?, Walter Moss?

1Biochemistry Undergraduate Program, lowa State University, IA
2Roy J. Carver Department of Biochemistry, Biophysics and Molecular Biology, lowa State University, |A

As global temperatures rise, it is of utmost importance to consider the effect on agriculture and food security. Many heat
related effects manifest as alteration in gene expression, however, understanding of the determinants of stress-induced
transcriptional and post-transcription control remains to be elucidated. In this study we explore the possible effects of
mRNA secondary structure on stress-induced gene expression. Here, we applied two computational approaches, ScanFold
and cm-builder, to identify potentially functional and conserved RNA structures in Zea mays, with a focus on ZmHsf17 —a
maize gene with altered expression under heat stress. Comparison of structure prediction metrics at increased and
decreased temperatures revealed potential effects of heat stress on potentially functional structures that may be
responsible for proper regulation of plant growth. By analyzing all prediction data, we can provide information on
potentially functional and dynamic structures that may regulate heat stress response through alternative splicing or
changes in gene expression. Using ZmHsf17 as an example, we provide a method for the discovery of potentially dynamic
and functional RNA secondary structures that may play a large role in heat stress related changes in gene expression.

23. Generation and Characterization of Influenza A viruses carrying a nanoluciferase reporter gene
Nayrmaliz Marrero®?, Joaquin Caceres?

lInterdepartmental Microbiology Graduate Program, lowa State University, IA
’Department of Veterinary Microbiology and Preventative Medicine, College of Veterinary Medicine, lowa State University, IA

Influenza A Virus (FLUAV) is a major concern for both animal and human health due to its significant impact. FLUAV is an
8-segment negative-strand virus, classified into subtypes based on the two main surface glycoproteins: hemagglutinin
(HA, H1-H18) and neuraminidase (NA, N1-N11). One of the most important tools to understand various aspects of the
FLUAV replication cycle is reverse genetics (RG), considered the holy grail of RNA viruses. RG enables the generation of
viruses from cDNA that are phenotypically identical to field isolates. Additionally, it allows the introduction of
heterogenous sequences into the FLUAV genome to study different aspects of its biology. In this work, we are leveraging
this technology to generate recombinant FLUAVs of different subtypes expressing Nanoluciferase (NLuc), which was
incorporated in segment 2 (PB1). NLuc is a small, highly stable luciferase that produces fluorescent light, making it well-
suited for viral reporter systems. Viruses (FLUAV-NLuc and WT isogenic controls) were engineered by RG and compared
using TCIDs, titration assays, multi-cycle growth kinetics, genomic stability and luciferase activity measurements. FLUAVs-
NLuc produced a robust luminescent signal, whereas WT viruses showed no detectable light. Despite the NLuc
incorporation difference, TCIDsq titers and replication kinetics were nearly identical between WT and reporter strains.
Incorporation of the NLuc reporter enables sensitive detection of infection without measurably altering viral replication,
supporting its utility as a reliable tool for studying influenza virus biology and experimental antiviral screening.



25. The interaction of Arabidopsis xyloglucan xylosyltransferases with COPIl member SAR1 for transport to the Golgi
Rachael Gorman'?, Ning Zhang?, Olga Zabotina?

1Biochemistry Undergraduate Program, lowa State University, IA
2Roy J. Carver Department of Biochemistry, Biophysics and Molecular Biology, lowa State University, |A

Glycosyltransferases (GTs) are proteins involved in the biosynthesis of xyloglucan in the Golgi body. Xyloglucan
xylosyltransferases (XXTs) including XXT2 and XXT5 are GTs that transfer the xylosyl residues to a glucan backbone, forming
an XXXG type xyloglucan subunit. The enzyme's activity depends on the correct localization of XXTs in the Golgi. The COPII
complex has been widely reported to transfer proteins from the ER to the Golgi in mammalian cells. SAR1 and SEC24
proteins are the basic components of the COPIl complex, meaning they directly interact with the cargo proteins. This
triggers the transportation between the ER and Golgi. In Arabidopsis, the SAR1 protein family includes five isoforms and
the SEC24 protein family contains three isoforms. Dr. Olga Zabotina’s lab has already proven that XXTs have protein-
protein interactions with SAR1B, SAR1C, SAR1D but not SEC24A protein in vitro using the pull-down assay. To investigate
whether these interactions occur in vivo, | performed a Co-IP assay using XXTs and SAR1 proteins transiently expressed in
Nicotiana tabacum (tobacco).

27. Regulation of male gametogenesis by a conserved protein in Plasmodium falciparum
Samantha McGee?, Sudhir Kumar?

IMicrobiology and Genetics Undergraduate Program, College of Agriculture and Life Sciences, lowa State University, IA
2Department of Biomedical Sciences, lowa State University, IA

Malaria is a deadly mosquito-borne disease caused by the protozoan parasite Plasmodium. The life cycle of Plasmodium
falciparum is complex, consisting of a sexual cycle in mosquitoes and a disease-causing asexual cycle in humans.
Gametogenesis, the process of converting gametocytes into gametes, occurs in the midgut of the mosquito for the malaria
parasite. The male gametocytes undergo three rounds of rapid mitosis to form eight flagellar male gametes. This project
aims to understand the molecular mechanisms underlying Plasmodium falciparum gametogenesis, which are largely
unknown. Here, we describe the role of a SUZ domain protein that in other organisms are involved in transcriptional
regulation via a RNA binding function. Parasite lines were generated with the PfSUZ gene deleted or GFP-reporter tagged
using CRISPR/Cas9-mediated transgenesis. Using indirect immunofluorescent assays (IFA), it was determined that SUZ is
expressed throughout the asexual and sexual stages. Furthermore, additional IFAs were performed on Pfsuz- parasites to
determine whether the PfSUZ is required during gametocyte and gamete development. The Pfsuz- parasites formed both
female and male gametocytes. Strikingly, Pfsuz— male gametocytes showed a robust defect in male gamete development,
with male gametocytes unable to produce “flagellar” male gametes. Through this improved understanding of the
expression and functions of Plasmodium falciparum genes involved in gametogenesis, new anti-malarials could be
developed in the future.



29. Investigating the mechanism of action of the streptococcal RaS-RiPP Tryglysin A
Sophie A. Krivograd'?, Sristi Dey'?, Brett C. Covington?, John Ambrose®, Mohammad Seyedsayamdost?, Britta E. Rued?

'Interdepartmental Genetics and Genomics Graduate Program, lowa State University, IA
’Department of Veterinary Microbiology and Preventive Medicine, College of Veterinary Medicine, lowa State University, IA
3Department of Chemistry, Princeton University, NJ

RaS-RiPPs (Radical S-adenosylmethionine enzyme Ribosomally translated and Post-translationally modified Peptides) have
been documented to be widespread across streptococci. These peptides are modified to form unique heterocyclic and
bicyclic structures and function in processes such as interbacterial competition and antibiotic resistance. However, how
these peptides exert their effects is unknown. This work examines the mechanism of action of one family of RaS-RiPPs
called tryglysins. Tryglysins are able to inhibit the growth of specific streptococcal species at nanomolar concentrations.
We performed a plate-based selection that isolated Streptococcus mitis strains resistant to tryglysin. From this selection,
we identified that S. mitis resistant strains possessed mutations in the opp (peptide transporter) and fab (fatty acid
biosynthesis) operons. We find that disruption or mutation of the Opp peptide transporter results in recapitulation of the
resistance phenotype in S. mitis, indicating that tryglysins require a functional Opp system to exert their effects. At least
one of these mutants, OppD (R167G), is expressed via western blotting. In contrast, mutations in the fab operon observed
in tryglysin resistant S. mitis strains do not recapitulate the resistance phenotype. We find that instead these mutations
result in growth defects in chemically defined medium or impacts on expression of Fab proteins via western blotting. Thus,
the fab operon is not directly involved in tryglysin resistance in S. mitis. These data represent the first examination of the
mechanism of action of a streptococcal RaS-RiPP from species present in the human oral microbiome.

31. Tryglysin disrupts metal homeostasis in oral streptococci
Sristi Dey'?, Sophie A. Krivograd¥?, Brett C. Covington?, John Ambrose?, Mohammad Seyedsayamdost?, Britta E. Rued?

'Interdepartmental Genetics and Genomics Graduate Program, lowa State University, IA
’Department of Veterinary Microbiology and Preventive Medicine, College of Veterinary Medicine, lowa State University, IA
3Department of Chemistry, Princeton University, NJ

Streptococci are highly prevalent within the oral microbiome and play an essential role in oral health. Several species of
streptococci including Streptococcus mutans and Streptococcus ferus produce RaS-RiPPs (Radical S-adenosylmethionine
enzyme ribosomally translated and post-translationally modified peptides) that are controlled by Rgg-type quorum
sensing systems. Our work focuses on Tryglysin, a class of RaS-RiPPs that can inhibit the growth of other oral streptococcal
species, for which the mechanism of inhibition remains unclear. To examine how Tryglysin affects streptococci, we
performed RNA sequencing on sensitive and producer species with subinhibitory levels of Tryglysin A (TryA). These results
were then confirmed via qRT-PCR. These data revealed that TryA alters expression of genes involved in zinc uptake, stress
response, and metal homeostasis disruption in S. mutans, S. ferus and Streptococcus mitis. We then constructed luxAB
reporters with promoters of zinc and manganese regulated genes in S. mitis and monitored their activity to TryA addition.
We observed altered expression of zinc-dependent genes in wild-type reporters during early stationary phase whereas
manganese-responsive reporters showed no response to TryA treatment. To test if TryA affects intracellular metal levels,
we performed ICP-MS on S. mitis treated with TryA. A significant reduction in the intracellular cobalt concentrations was
seen in TryA exposed cells than untreated controls. However, other metal concentrations were similar in both wild-type
and TryA treated samples. Ongoing studies will determine changes in cell morphology under excess metal and TryA
treatment, and these results will highlight the potential of Tryglysin as a future antimicrobial agent.



33. Proximity-Based Mapping of the NS3 Protein Interactome: Comparing Dual-Host and Insect-Specific Flaviviruses
Tyler Simpkins®?, Joshua Beck?, Bradley Blitvich?

lInterdepartmental Microbiology Graduate Program, lowa State University, IA
ZDepartment of Veterinary Microbiology and Preventive Medicine, College of Veterinary Medicine, lowa State University, IA
3Department of Biomedical Sciences, lowa State University, IA

Flaviviruses have diverse host specificities, with some capable of replicating in both vertebrate and mosquito hosts while
others are restricted to a single host type. Although these viruses share similar genomic organizations, the molecular
mechanisms that allow some viruses to infect multiple hosts remain poorly understood. This project seeks to identify
vertebrate host proteins that interact with the viral nonstructural protein NS3. This protein is essential for the formation
of the viral replication complex and suppression of the host immune response. To accomplish this, we employed TurbolD
biotin-based proximity labeling to identify host proteins that interact with NS3 from representative dual-host, insect-
specific, and vertebrate-specific flaviviruses in both mosquito and mammalian cell lines. Labeled host proteins were
isolated, identified using LC-MS/MS, and analyzed using proteomic approaches to identify conserved and unique host-
specific interactions. By defining these interaction networks, this work aims to provide insight into how different
flaviviruses interact with host proteins and identify protein interactions essential for multi-host infection and those specific
to single-host infection. Additionally, by identifying host proteins that are involved in viral replication and immune evasion,
we can better understand the determinants of flavivirus host range restriction.

35. Differential contribution of ATG13 to autophagy-mediated abiotic stress tolerance in Arabidopsis thaliana
Vishadinie Jayasinghe'?, Diane C. Bassham?

'Interdepartmental Plant Biology Graduate Program, lowa State University, IA
ZDepartment of Genetics, Development and Cell Biology, lowa State University, IA

Autophagy is a conserved cellular degradation pathway that allows plants to maintain homeostasis and survive under adverse
environmental stress conditions by recycling damaged cellular components and mobilizing nutrients. ATG13 is a core regulatory
subunit of the ATG1-ATG13 kinase complex that controls the initiation of autophagosome formation in response to stress
conditions. While core autophagy mutants in Arabidopsis have been extensively characterized, the stress-responsive
contribution and regulatory plasticity of ATG13 under diverse abiotic stresses remain less understood. Here, we investigated
the role of the atgl3ab double mutant in abiotic stress responses in Arabidopsis seedlings. Under salt and osmotic stresses,
atgl3ab double mutants displayed an intermediate sensitivity between wild-type (WT) and the strongly susceptible autophagy-
deficient atg5-1 mutant, indicating partial impairment of stress tolerance. To further assess its role during abiotic stress
responses, we performed dark-induced carbon starvation assays on sucrose-free medium. Survival analysis after recovery
revealed a duration-dependent phenotype in atgl3ab double mutants that resembled WT under short-term carbon starvation
but progressively transitioned toward an atg5-1-like sensitivity as the duration of starvation increased, ultimately displaying
comparable susceptibility under prolonged carbon deprivation. To dissect the underlying autophagic regulation, we examined
autophagy-associated protein markers. Accumulation patterns of a selective autophagy cargo receptor suggested that selective
autophagic degradation is largely maintained in atgl3ab, in contrast to core autophagy disruption. In parallel, stress-dependent
alterations in ATGS8 protein levels indicate that bulk autophagy activity is differentially modulated depending on the type of
stress or nutrient limitation. Together, our findings demonstrate that ATG13 contributes to stress adaptation in a conditional
manner and suggest that atgl3ab retains partial autophagy competence. These results support a model in which ATG13
differentially regulates selective and non-selective autophagy, thereby fine-tuning plant survival under environmental and
metabolic stress.



37. In vivo functional profiling of clinically reported NDUFS1 variants in a sensitized Yarrowia lipolytica model
Ashmita Mainali'?, Shirin Parvin3, Zhanyi Yao?, Abdul Mueed Ibne Momen?, Zhantao Zhu?, Zengyi Shao?

"Molecular, Cellular, Developmental Biology Graduate Program, lowa State University, IA
’Department of Chemical and Biological Engineering, lowa State University, IA
3Department of Electrical and Computer Engineering, lowa State University, IA

Mitochondrial Complex | (NADH:ubiquinone oxidoreductase) is the largest enzyme of the respiratory chain, composed of 45
subunits in humans and generating a major fraction of the proton motive force. Isolated Complex | deficiency is the most
frequently observed respiratory chain defect in primary mitochondrial disease, and missense variants in the core subunit
NDUFS1 represent a substantial subset of these cases, yet their allele specific effects are difficult to resolve in patient tissues.
To enable systematic in vivo analysis, we established a Yarrowia lipolytica yeast model in which patient like mutations can be
introduced and studied in living cells. Y. lipolytica is an obligate aerobe that contains a native, human like multi subunit Complex
I. Introducing NDUFS1 mutations into the standard Polf strain yielded only subtle phenotypes, so we deleted the external
alternative NADH dehydrogenase (NDH2e) and the alternative oxidase (AOX), generating a sensitized double knockout
background in which Complex | function is directly limiting. Clinically reported NDUFS1 missense variants (Asp252Gly, Val228Ala,
Leu231Val, Asp619Asn) were mapped onto NUAM, the NDUFS1 ortholog in Y. lipolytica, to select corresponding yeast residues.
Using a linear donor CRISPR strategy, repeated attempts to introduce D252G yielded only a silent D252D allele, suggesting strong
selection against D252G in vivo, whereas V228A, L231V, D619N, and D252D variants were successfully constructed. Acetate
based non fermentative media at 34 °C emerged as a sensitized condition: mutants showed moderate growth impairment
relative to the double knockout, and rotenone addition caused a pronounced delay in mutant growth with graded defects in
oxygen consumption rate. This sensitized Y. lipolytica platform provides a straightforward in vivo system for phenotyping
clinically grounded NDUFS1 variants and supports functional classification of alleles underlying primary mitochondrial disease.

39. Role of tension-related mechanisms and microtubule-targeting drugs in chromosome segregation

Mohan Gupta Jrl, Angela Bunning'?, Abesh Beral?, Vaishali Todi**, Maliha Jahan'? Shandra Trong®, Kofi Antwi
Appiagyeil?

IDepartment of Genetics, Developmental and Cell Biology, lowa State University, IA
?Interdepartmental Genetics and Genomics Graduate Program, lowa State University, 1A
3Interdepartmental Microbiology Graduate Program, lowa State University, IA

“Molecular, Cellular, and Developmental Biology Graduate Program, lowa State University, 1A
SBiology Undergraduate Program, lowa State University, IA

Proper chromosome segregation during mitosis requires correct sister chromatid alignment and kinetochore microtubule
attachment. Microtubule-generated tension promotes the Spindle Assembly Checkpoint (SAC) to allow anaphase progression.
Malfunctions in tension regulation alter SAC activation, leading to chromosome missegregation and aneuploidy, which are
frequently observed in cancer. This study aimed to provide direct evidence of microtubule detachments induced by high
concentrations of Epothilone B (EpoB) and to evaluate the role of the Mad3 protein in correcting these errors. Using a Taxol-
sensitive yeast model, we previously analyzed the effects of the microtubule-stabilizing drugs EpoB and Taxol on kinetochore
tension and attachment. Treatments with 30 uM Taxol or 1 uM EpoB reduced microtubule dynamics and tension while
preserving attachment. In contrast, higher EpoB concentrations (5 M and 10 pM) caused severe tension loss and subsequent
detachment of kinetochore microtubules. These high EpoB concentrations induced a significant delay in anaphase onset, which
was absent in SAC-deficient cells lacking the Mad3 protein (Mad3A). Without Mad3, cells with detached microtubules entered
anaphase prematurely, leading to chromosome missegregation. As expected, Mad3A cells exhibited significantly higher
missegregation rates when treated with 5 uM or 10 uM EpoB than with 30 uM Taxol. Control cells with intact Mad3 showed
lower missegregation overall, indicating successful pre-anaphase error correction. Ultimately, these findings confirm that, unlike
Taxol, high EpoB concentrations induce kinetochore microtubule detachment. Future studies will explore if higher Taxol
concentrations mimic this effect and identify additional checkpoint proteins involved in correcting these mitotic errors.



41. Investigating How Phosphorylation Regulates the Spindle Checkpoint Kinase Mps1
Leticia Herrera?, Mohan Gupta Jr3

1Biochemistry Undergraduate Program, lowa State University, IA
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In cell replication accurate chromosome segregation requires kinetochore-based signaling pathways that monitor
microtubule attachment and tension and promote attachment correction, chromosome cohesion, and delay anaphase
onset until errors are corrected. The conserved spindle assembly checkpoint (SAC) kinase Mps1 plays a central role in this
process, yet how phosphorylation regulates its function remains incompletely understood. Recent phosphoproteomic
analysis in our lab identified candidate Mpsl phosphorylation sites that change in response to altered kinetochore
attachment or tension. In this project, we are testing whether phosphorylation at these sites contributes to accurate
chromosome segregation by generating targeted phospho-mutant alleles of MPS1 in budding yeast. We designed guide
RNAs targeting prioritized sites within the endogenous MPS1 locus, cloned them into a Cas9-containing plasmid, and
introduced these constructs into yeast together with donor DNA encoding site-specific MPS1 mutations. Following
transformation, candidate edited strains are being isolated and validated by PCR and sequencing. These mutant
MPS1strains will enable phenotypic studies to determine how specific phosphorylation events regulate events required
for accurate chromosome segregation chromosome segregation fidelity during mitosis.

43. Tackling commercialization challenges for carotenoids with synthetic yeast factories
Vedika Desai!, Zengyi Shao?

IMolecular, Cellular and Developmental Biology Graduate Program, lowa State University, IA
2Department of Chemical and Biological Engineering, lowa State University, IA

The global carotenoid market is witnessing an unprecedented surge, driven by rising demand across the nutraceutical,
pharmaceutical, cosmetic, food and beverage, and aquaculture sectors. Specifically, zeaxanthin has become a cornerstone
of ocular health formulations for its role in preventing age-related macular degeneration (AMD), while astaxanthin
remains indispensable in aquaculture for enhancing the commercial quality of salmonids and crustaceans. Despite this
demand, industrial supply remains shackled by the economic and environmental inefficiencies of traditional plant
extraction and microalgae cultivation, which suffer from slow growth cycles, high contamination risks, and energy-
intensive downstream processing. In this study, we address these commercialization bottlenecks by leveraging the
oleaginous yeast Yarrowia lipolytica as a robust alternative biorefinery platform. The primary metabolic hurdle in microbial
carotenoid synthesis is the low catalytic efficiency and substrate inhibition of the oxygenation steps, specifically the
conversion of B-carotene to zeaxanthin via B-carotene hydroxylase (CrtZ) and the conversion of zeaxanthin to astaxanthin
via B-carotene ketolase (CrtW). We employed state-of-the-art metabolic engineering to enhance the zeaxanthin titer by
improving isoprenoid precursor supply, performing morphological engineering, and implementing metabolic channeling
to alleviate rate-limiting enzymatic bottlenecks. Our engineered strains achieved a zeaxanthin titer of 80 mg/L,
representing a significant step toward industrial viability. The strain also provides a foundation for further engineering
toward astaxanthin production. Scalability was validated in fed-batch fermentation, reaching high cell densities (OD600
~300) and over 100 g/L dry cell weight (DCW), underscoring its potential to support high carotenoid titers at an industrial
scale. By bypassing the seasonal and extraction related limitations of plant-based production, this yeast-based chassis
offers a sustainable, high titer, and scalable alternative for the next generation of natural pigment manufacturing.



45. Measuring baboon adolescent growth using photometry
Kale A. Hawks'?, Corinna A. Most?

1Ecology and Evolutionary Biology Graduate Program, lowa State University, 1A
’Department of Ecology, Evolution, and Organismal Biology, lowa State University, IA

Collecting noninvasive body size measurements is critical for researching life history traits and development in wild
animals. Here, we present the results of a pilot project conducted in summer 2025 using laser photometry to measure
body size and limb proportions in male olive baboons (Papio anubis) in a wild but habituated troop. A video camera was
rigged with two lasers at a fixed angle to project green dots onto a subject. These dots were used to establish scale with
Imagel software. Photos were obtained from stills of the video footage, choosing frames where the subject and lasers
were well-positioned. This method proved difficult to execute in the field, even at a research site with good visibility and
habituated animals. By filtering out photos where arms and faces were not aligned with the measurement plane, we
selected and analyzed 124 photographs of 26 males. 23 subjects were of known ages (range=4.03-14.24y, m=8.04y). We
found that size was correlated with age, and that rump-crown length and snout proportions were strong predictors of
age. We make recommendations to improve measurement reliability and suggest next steps for analyzing growth patterns
of adolescent primates in the wild.
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2. Mining Functional Motifs in Human Transcription Factors: from Algorithm Development to Experimental Validation
Harrison O. Smith'?*, Dylan B. Wolfe*4, Julien F. Roche*

IPhysics Undergraduate Program, Department of Physics and Astronomy, lowa State University, IA
2Biochemistry Undergraduate Program, lowa State University, 1A

3Biophysics Graduate Program, lowa State University, |A

Roy J. Carver Department of Biochemistry, Biophysics, and Molecular Biology, lowa State University, IA

Mutations in human transcription factors (TFs) are frequently implicated in cancer, neurodegeneration, and stress-
response dysregulation, highlighting the urgent need to characterize their functional motifs, particularly within intrinsically
disordered regions that govern regulatory specificity and interactions. This project develops a novel computational
framework to systematically map and compare these motifs across the entire human TF repertoire. The approach
repurposes and refines core mathematical algorithms from established tools such as BLAST (for precise local sequence
alignment) and autocorrect-style pattern matching (for robust handling of sequence variations). Initial focus is on the well-
characterized family of basic leucine-zipper (bZIP) TFs, including ATF4 and its orthologs, for which our
lab possesses extensive experimental data on regulatory elements such as phosphorylation cassettes and secondary DNA-
binding motifs. A detailed motif database will be constructed from the bZIP family and used to scan the broader human
TF collection, revealing similarities, divergences, and the sequence-structural features driving functional specialization.
Computationally promising motifs will be experimentally validated and biophysically characterized using solution NMR
spectroscopy and fluorescence polarization assays. This interdisciplinary pipeline integrating bioinformatics, algorithm
development, and structural biophysics, bridges the gap between sequence and the functional role of conformational
disorder in TFs, while laying the groundwork for the rational design of synthetic transcription factors with therapeutic
potential.

4. Identifying the role of ligase 3 in ds-DNA repair during early embryogenesis
Tessa Bierbaum®?, TJ Cofer'?, Wes Wierson?, Maura McGrail?, Jeff Essner?

!Genetics and Genomics Graduate Program, lowa State University, IA
’Department of Genetics, Development, and Cell Biology, lowa State University, IA

Double-strand DNA (ds-DNA) breaks can be repaired by various mechanisms, which are utilized for precision genome
editing techniques such as CRISPR-Cas9. One of these mechanisms is homology-directed repair (HDR), which uses a DNA
template for precise repair. Two predominant ds-DNA break HDR repair mechanisms used in early embryos are
microhomology-mediated end joining (MMEJ) and single-strand annealing (SSA), which share a variety of proteins for
repairing DNA. Our lab previously generated a broken RFP reporter line at the noto locus that repairs RFP expression via
direct repeats, likely using SSA at a CRISPR/Cas9 cut site. ds-DNA repair at this site, utilizing the direct repeats, will
generate an RFP signal in the notochord. With this line, we conducted an overexpression screen with genes encoding DNA
repair enzymes to identify those influencing repair at a DNA double-strand break. We identified ligase 3 as a factor
involved in both MMEJ and SSA that significantly increased repair. To understand the requirement for ligase 3, we injected
a morpholino to inhibit translation of ligase 3. The ligase3 morpholino resulted in lethality during gastrulation only in the
presence of a double-strand break, demonstrating a requirement for ligase 3 in ds-DNA break repair in early embryos and
consistent with a role for this gene in SSA-mediated repair.



6. Structural determinants of affinity in a FAP-binding single-domain antibody
Ryan Schuenke?, Jessie Dupuis?, Vaishnavey Srinivasan Raghunath3, Ratul Chowdhury*
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Single-domain antibodies are a class of immunoglobulins that recognize epitopes using extended complementarity-
determining regions, enabling effective binding to cavities. Due to their simplicity and ease of production, there is a
growing interest in their application as diagnostic and therapeutic agents. Xu et al. (2024) identified 13, a single-domain
antibody that binds selectively to the fibroblast activation protein alpha (FAP) and determined its binding site using cryo-
electron microscopy. They proposed and tested mutations at residue S109 to enhance binding affinity toward a negatively
charged region in the epitope. The S109R mutation enhanced affinity, but the S109K mutation surprisingly decreased the
affinity. In this study, we examined the interactions between 13 and FAP through molecular dynamics simulations
performed with GROMACS to identify why the mutations behaved differently. In the wild-type complex, S109 formed
hydrogen bonds with two residues of FAP. In contrast, the S1I09K mutation formed only one hydrogen bond and remained
too distant from negatively charged residues to form salt bridges. The SI09R mutation also formed only a couple of
hydrogen bonds but improved the binding affinity by attracting and stabilizing a typically distal residue, R100. Arginine-
arginine interactions between S109R and R100 positioned R100 closer to FAP and enabled R100 to form additional salt
bridges with previously weakly interacting residues in FAP. These findings provide a mechanistic explanation for the
contrasting effects of the S109 mutations and demonstrate how subtle residue changes can greatly reshape interactions
and significantly affect the binding affinity of single-domain antibodies.

8. Evaluation of long-term neurobiological effects of acute exposure to VX nerve agent and intervention by 1400W, an
inducible nitric oxide synthase inhibitor or Saracatinib, a Src family tyrosine kinase inhibitor, in a rat model

Sirisha Parameswaran?, Nyzil Massey?, Suraj Sundara Vasanthi?, Nikhil S. Rao? Christina Meyer?, Sridhar S.
Kannurpatti®, Thimmasettappa Thippeswamy?

1Biomedical Science Graduate Program, lowa State University, IA
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3Department of Radiology, Rutgers Biomedical and Health Sciences, New Jersey Medical School, NJ

Nerve agent’s exposure cause cholinergic toxicity, yet long-term consequences of acute exposure to VX remain poorly
characterized. We investigated chronic neurobiological outcomes following acute exposure to VX, treated with medical
countermeasures (MCMs), and evaluated the disease-modifying potential of 1400W or Saracatinib as an adjunct therapy.
Sprague Dawley rats (7-8 weeks, mixed-sex, n=62) were exposed to VX (12 pg/kg, s.c.) and treated immediately with
atropine and HI-6, and midazolam 1-hour later. Animals received 1400W (20 mg/kg, i.m., 2 weeks) or Saracatinib (20
mg/kg, oral, 1week+in-diet throughout the study). Neurobehavioral testing and brain MRI were performed at one- and
two-months post-exposure, followed by 2-month continuous video-EEG monitoring and terminal tissue and biofluid
collection for biomarker assays. Acute exposure to VX produced seizures with milder severity than soman or DFP model,
but high (22%) mortality. Behavioral testing showed no deficits, however, MRI revealed altered network organization and
reduced functional connectivity across limbic and cortical regions and 1400W, but not Saracatinib, significantly improved
VX-induced changes. At the chronic endpoint, cytokine and nitrate levels normalized, but reactive oxygen species
remained elevated and were modulated by both drugs. Immunohistochemistry revealed persistent astrogliosis in the
hippocampus, piriform cortex, and amygdala with modulation by both 1400W and Saracatinib. EEG identified persistent
convulsive and non-convulsive seizures, despite mild initial seizures, that were significantly reduced by 1400W, but
not Saracatinib. Unlike soman, VX-induced acute seizures were mitigated by MCMs, however, subtle long-term brain
alterations persisted suggesting an adjunct therapy, such as 1400W, is required to mitigate VX-induced long-term
neurotoxicity.



10. Regulation of male gametogenesis by Boule/DAZ related proteins in the human malaria parasite
Addison Danenhauer?, Baishali Chakraborty?, Sudhir Kumar?
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Plasmodium falciparum is the causative agent of malaria, a disease that kills hundreds of thousands of people per year,
especially children under the age of five. Plasmodium completes its life cycle in two hosts: humans and the invertebrate
Anopheline mosquito. Gametocytes are terminal and sexual stages of the parasite that develop inside the human host
and must be taken up by the mosquito in an infectious blood meal. Inside the mosquito midgut, gametocytes rapidly
differentiate into gametes, develop over a two-week period, and initiate a new infection cycle in healthy humans. Here,
we describe the role of two putative BOULE/DAZ-related proteins that, in other organisms, are involved in sexual
development. In P. falciparum, the DAZ-like protein (DAZL) and BOULE are expressed during (a)sexual development.
Through CRISPR/Cas9-mediated transgenesis, we achieved complete gene deletion of PfBOULE and PfDAZL,
generating Pfboule- and Pfdazl- parasites. We find that while Pfdazl- is dispensable for gametogenesis, Pfboule-
parasites show a robust block in male gametogenesis. We further investigated the role of BOULE in regulating
transcriptional expression required for male gametogenesis. Our investigation provides insights into the BOULE/DAZ
proteins of P. falciparum, contributing toward the ultimate goal of developing transmission-blocking interventions.

12. Targeting Dendritic Cell Metabolism to Improve Influenza A Vaccine Response in Obesity

Aditya Roshan'?, Kathleen Ross?, Alaric Siddoway?, Promit Sinha Roy'?, Rohit Chaudhari?, Kevin Legge®*, Surya
Mallapragada?, Michael Wannemuehler?, Balaji Narasimhan?, Marian Kohut?
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3University of lowa, 1A

Vaccination is an effective strategy for preventing flu from Influenza A virus (IAV). However, existing vaccine provide sub-
optimal protection in obese individuals. Dendritic cells (DCs) are professional antigen-presenting cells
that initiate adaptive responses and provide the crucial co-stimulatory signals required for naive T cell priming. Upon
activation, there is a shift in DC metabolism to support biosynthetic demands. DCs have been associated with obesity-
related deficits. To understand how high-fat diet-induced obesity (DIO) impairs metabolic response of DC, we use a
“metabolic-flow” approach to help inform vaccine development strategies for obese conditions by treating murine splenic
DCs from DIO and low fat diet (LFD) controls with vaccine components (polyanhydride nanoparticle PN and micelle Mi)
and pattern recognition receptor (PRR) agonists like CDN and R848. Intracellular enzymes ACACA (fatty acid synthesis),
CPT1A (fatty acid oxidation) and HK1 (glycolysis) were measured. PN+Mi+R848 treatment significantly upregulates ACACA
in cDC1s and downregulates CPT1a. Increased fatty acid oxidation in DCs from obese mice is linked to poorer antigen-
presenting capacity and hence, reduction in CPTla could be beneficial for vaccination. HK1 is also increased by
PN+Mi+R848 treatment. Looking at co-stimulatory CD80 and CD86 expression in cDCs,
we observe that PN+Mi+PRR combinations respond similarly to matched PRR adjuvant, suggesting that PRR agonists are
primary drivers of co-stimulatory signal. Next, Influenza A vaccines containing CDN or R848 with PN as an influenza antigen
carrier, or inactivated influenza A virus (lIV) were tested. PN+Mi+R848 vaccine induced significantly greater antigen-
specific CDA T cells in both DIO and LFD mice.



14. Whole Egg Consumption Alters the Microbiota and miRNA Expression that Contributes to its Anti-obesogenic &
Anti-inflammatory Action
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Obesity is a global epidemic driven by chronic inflammation and gut dysbiosis. Whole eggs, a nutrient-dense food, have
shown anti-obesogenic effects in rodent models of obesity and type 2 diabetes, yet the mechanistic contributions of the
gut microbiota and microRNAs (miRNAs) remain unclear. This study examined whether a whole egg-based diet reduces
weight gain and adiposity in Zucker diabetic fatty (ZDF) rats by altering gut microbiota composition and plasma exosomal
miRNA expression. Male ZDF obese (fa/fa) and lean (fa/+) rats (n=8/group) were fed isocaloric diets (18% protein w/w)
based on either casein or dried whole egg powder for 8 weeks. Body weight and composition were assessed. Following
necropsy, fecal samples underwent 16S rRNA gene sequencing (V4 region) for microbiota analysis. Plasma extracellular
vesicles were isolated, followed by small RNA sequencing to profile miRNAs, with target prediction and pathway
enrichment. Whole egg consumption significantly reduced cumulative weight gain in obese ZDF rats compared with casein
controls. Across both genotypes, the egg diet significantly lowered adiposity and increased lean mass at days 14, 28, and
56. Gut microbiota B-diversity was strongly driven by genotype. High-quality 16S data and plasma miRNA libraries were
successfully generated, differential miRNA expression and functional pathway analyses are in progress. A whole egg-based
diet exerts clear anti-obesogenic effects, improving body composition in a genetic model of obesity. These benefits may
coincide with microbiota shifts and likely involve miRNA-mediated regulation of inflammation and metabolism, supporting
whole eggs as a functional food for obesity intervention.

16. Time-dependent effects of WUI smoke on A549 lung epithelial cells.
Gelare Shabak'?, Mazyar Etemadzade®?, Yulin Wu?, Rui Li2
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Wildland—urban interface (WUI) fires generate complex smoke containing biomass and synthetic combustion products,
increasing respiratory health risks for firefighters and surrounding communities. However, the cellular toxicity of the
smokes from different WUI fuel compositions remain poorly understood. This study compared the time-dependent
cytotoxic and genotoxic effects of smoke generated from pine, pine plus plastic, batteries, and pine plus batteries in A549
human lung epithelial cells. Smoke was produced using a laboratory combustion chamber designed to simulate fire
conditions for each fuel type. Generated smoke was absorbed into culture media for 30 minutes to create smoke-
conditioned media, which were then applied to cells for 2 and 24 hours. DNA damage was assessed via yH2AX expression,
oxidative stress by ROS production, and cell viability using MTT assay. All fuel exposures increased oxidative stress and
DNA damage while reducing cell viability compared to controls. Pine plus plastic induced the greatest oxidative stress and
genotoxicity, followed by mixed fuels. Cellular injury peaked at 2 hours and partially declined by 24 hours, suggesting
activation of repair mechanisms or selective loss of severely damaged cells. Battery-containing mixtures exhibited distinct
toxicity patterns, potentially reflecting metal-mediated oxidative effects. Smoke toxicity varies with fuel composition and
exposure duration. Enhanced damage from mixed fuels highlights elevated risks during WUI fires, underscoring the need
for improved exposure assessment and protective strategies for firefighters and affected communities.



18. Exploring stable motif analysis for asynchronous attractor identification in gene regulatory networks
Ishita Bhattacharyya’?, Claus Kadelka?
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Boolean networks are a powerful way to model gene regulatory networks (GRNs) and predict cellular behavior. Using an
asynchronous update scheme for modelling these networks is biologically realistic because gene expression in real systems
is stochastic. Currently, our lab's Python toolbox, BoolForge, which excels at generating Boolean functions and networks,
relies on exhaustive state-space enumeration for network analysis. This creates a computational bottleneck when
identifying attractors, which correspond to cell fate or stable patterns of cell activity. To avoid exhaustive enumeration,
my work explores the use of stable motif analysis. A stable motif is a self-sustaining feedback loop that drives a cell to a
specific fate. Identifying stable motifs can significantly reduce the search space and avoid computing every possible cellular
state transition. | am currently studying the pystablemotifs package to understand stable motifs and incorporate improved
asynchronous attractor identification into BoolForge, based on methods from pystablemotifs. In conclusion, studying and
incorporating stable motif analysis complements BoolForge’s network-generation and analysis capabilities, helping
biologists efficiently and realistically model dynamical systems, complex gene interactions, and cellular decision-making.

20. Using Al-augmented Software Testing for Assessment and Validation of Metabolic Models
Jabir Karachiwala®?, Urjoshi Sinha?, Katherine Kjeer?, Blessing Ngara?, Myra Cohen?
1Computer Science Graduate Program, lowa State University, IA; 2Department of Computer Science, lowa State University, IA

Bioinformatics tools model understanding of biological processes and associated investigatory experimental procedures,
integrating complex knowledge and data across diverse environmental conditions. These tools allow us to question and
observe new behavior across a wide spectrum of organisms and conditions and scale experimentation beyond what is
physically possible in the laboratory. However, as simulations of nature, they may diverge from a biologist’s laboratory
observations or understanding. Here, we present a vision for human-Al collaboration to infer and refine the behaviors
encoded in computational biology tools. Building on our prior work in metamorphic testing, we develop Al agents to
automate an experimental pipeline. These Al-based software testing agents systematically explore behavior and infer the
domain knowledge encoded in the tools. We also introduce a prototype app that supports domain experts to explore
metamorphic tests within KBase, enabling effective human-Al interaction. Our long-term goal is to iteratively integrate
iterative Al-augmented computational modeling and testing with laboratory experimentation to bridge the gap between
simulation and biological reality.

22. mTOR-Interleukin Signaling Links Circulatory Onset to NF-kB Regulation in HSPC Development
Jonathan Praseutsack'?, Raquel Espin Palazon?, Clyde Campbell?
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In the absence of infection, proinflammatory signals drive HSPC specification through NF-kB and other signaling pathways.
NF-kB works in two waves, the first is critical for HSPC specification in the vasculature, which occurs before circulation.
Our lab has recently identified that the onset of circulation can modulate NF-kB dynamics in vivo. Upon the onset of
circulation, NF-kB levels are reduced and endothelial cells can begin to expand in a short window. In this poster, we
highlight the criticalness of the onset of circulation for NF-kB dynamics, but also highlight potential interleukins that are
potentially responsible for this phenomenon. In other words, our lab will link how the onset of circulation will initiate
mTOR signaling which in turn activates the IL-4/IL-13 pathways to inhibit NF-kB. Here, we utilize the rapid development
of the zebrafish embryo with tnnt2a, IL-13RA1, and IL-4RA morpholino to express a silent heart phenotype (tnnt2a) and a
knockdown of the interleukin receptors to highlight how each phenotype is linked to a reduction in HSPC specification.



24. Zooplankton as Bioindicators of Ecosystem Functioning in Restored Water Quality Wetlands
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North-central lowa has lost around 99% of remnant wetlands due to drainage and conversion to farmland. To combat the
substantial increase of nitrate runoff and soil erosion, the lowa Department of Agriculture and Land Stewardship created
the lowa Conservation Reserve Enhancement Program (CREP) to provide landowner incentives to volunteer suitable
property for the construction of wetlands. CREP wetlands are designed to enhance the quality of water entering natural
waterways by removing contaminants and excess sediment from agricultural runoff. However, due to the CREP program’s
emphasis on sediment and nutrient removal, the biological communities within these wetlands remain poorly resolved.
Zooplankton plays important intermediate roles within aquatic food webs by sustaining fish and other vertebrate
consumers, and their rapid generation times allow them to quickly respond to hydrological changes and pollution, making
them potentially valuable bioindicators of environmental conditions. They are known to show distinct successional trends
across the open water season with varying associations to vegetation communities in natural wetlands, but a limited
understanding of zooplankton dynamics in CREP sites restricts the ability to assess the health of these habitats. To address
this lack of understanding, this exploratory study will discover where zooplankton communities occur most in these
systems, how community traits differ in various vegetation zones, nutrient concentrations, and time gradients, and
observe the bioindicator roles zooplankton may partake in these constructed systems. Findings will provide baseline
knowledge of zooplankton in CREP wetlands, new insights on the use of zooplankton as bioindicators of nutrient loading,
and general design considerations for wetland restoration and management.

26. Investigating RB-SCF/Skp2 E3 Ligase axis in regulating neural progenitor cell division symmetry
Lakpa Doma Sherpa?, Fang Lui, James Preston, Maura McGrail?
ZDepartment of Genetics, Development and Cell Biology, lowa State University, IA

Cell cycle and cell division symmetry are inextricably linked in animal development and tissue morphogenesis, but the
mechanisms governing symmetry decisions remain incompletely defined. RB is a master regulator of cell cycle progression
and controls cell cycle entry primarily through negative transcriptional regulation of E2F-dependent gene expression.
Using our zebrafish cell type-specific gene knock-out system, we recently discovered a novel role for RB in determining
neural progenitor cell division symmetry by control of mitotic spindle orientation. These results establish a genetic link
between cell cycle control and cell division symmetry for proper brain development. Here, we further examine the
mechanism of RB loss on neural progenitor cell division symmetry. We test the long-standing model that Notch signaling
determines a progenitor fate in daughter cells from asymmetric division. We examine a non-canonical role for RB in cell
cycle protein degradation through regulation of the SCF E3 ubiquitin ligase adaptor Skp2, which targets the human
microcephaly gene CDK6. Treatment of ascl1b-RB knock-out embryos with the Notch inhibitor LY-411575 did not suppress
proliferation. in situ hybridization with Notch target genes is underway to confirm neural progenitor cell fate is
independent of Notch pathway activation. To transiently inactivate Skp2, CRISPR/Cas9 gRNAs were injected into ascllb-
RB knock-out embryos to delete Skp2. Loss of Skp2 resulted in reduced forebrain size but did not significantly change the
frequency of pH3-labeled cells in early developing forebrain. Additional experiments are underway using a Skp2 chemical
inhibitor and a stable Skp2 deletion allele to robustly investigate Skp2 role in neural progenitor proliferation, survival, and
the RB pathway. Our results suggest neural progenitors in the late embryo brain undergo symmetric division controlled
by spindle orientation and other potential intrinsic mechanisms determining cell fate, distinct from Notch signaling. Our
zebrafish conditional KO approach represents a new research paradigm to visualize in vivo mechanisms of cell division
symmetry that ensure proper growth and tissue morphogenesis during vertebrate development.



28. llluminating the impacts of SynGAP isoforms on scaffolding and phase separation
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SynGAP is a neuronal signaling protein with critical roles in scaffolding and organizing synaptic proteins. SynGAP exhibits
a long, disordered tail region with a C-terminal trimerization motif. SynGAP has also been shown to interact with another
scaffolding protein, PSD-95. Reconstitutions of SynGAP and PSD-95 demonstrate liquid-liquid phase separation (LLPS).
LLPS is a cellular phenomenon wherein networks of protein interactions cluster and concentrate collaborative teams of
proteins. SynGAP-mediated LLPS has been detected in neuronal cells. Understanding the LLPS properties of SynGAP is a
frontier in synaptic plasticity research. To date, the SynGAP trimerization and PSD-95 interactions that underlie LLPS have
focused on one SynGAP isoform. However, humans express four SynGAP isoforms with distinct C-terminal tails. We aim
to test the consequences of mixed SynGAP isoform trimers on PSD-95 interactions and LLPS. Our preliminary results
validate that our fusion of a fluorescent protein with the SynGAP tail recapitulates PSD-95 interactions and LLPS. We are
now generating the other three isoform constructs to test the impacts of mixed isoform trimers on PSD-95 binding avidity.

30. Acute Stress Reshapes MSN Programs that Mediate Voluntary Running
Otibhor P. Odia%?, Trevor J. Buhr?, Elizabeth McNeill*, Peter J. Clark®, Hua Bai?
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Physical inactivity is the fourth leading risk factor for global mortality, underscoring the need to understand biological
mechanisms that reduce motivation for voluntary physical activity. Psychological stress is a major contributor to sedentary
behavior, yet the neural mechanisms linking stress exposure to persistent reductions in activity remain unclear. We
previously demonstrated that a single episode of acute stress produces a 4-5-fold, months-long reduction in voluntary
wheel running in rats. To identify molecular pathways underlying this lasting suppression, we performed single-nucleus
RNA sequencing of the dorsal striatum in adult male rats exposed or not exposed to acute tail-shock stress and
subsequently housed with or without access to running wheels for 42 days. We focused on medium spiny neurons (MSNs),
the principal striatal cell type and a key regulator of motivational and motor processes. Using high-dimensional mediation
analysis, we identified stress-associated transcriptional mediators linking stress exposure to voluntary running behavior.
Mediation signals were strongest in the overall MSN population and in D1 (direct pathway) neurons relative to D2 (indirect
pathway) neurons. Strikingly, mediator gene sets were entirely non-overlapping between D1 and D2 subtypes, indicating
that distinct transcriptional programs transmit stress effects onto behavior. Functional analyses revealed a distributed
regulatory architecture rather than enrichment within a single pathway. Together, these findings support a model in which
acute stress reprograms striatal MSNs through subtype-specific transcriptional mechanisms that independently influence
long-term voluntary activity.



32. Regulation of hematopoietic stem cell specification and heterogeneity by Nod2
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Nucleotide-binding oligomerization domain 2 (NOD2) polymorphisms are independent risk factors for Crohn’s disease
(CD), which is a chronic inflammatory bowel disease (IBD). Hematopoietic stem cell transplantation (HSCT) has emerged
as a therapeutic strategy for CD to prevent the morbidity and mortality of refractory CD. Despite the direct correlation of
NOD?2 loss-of-function mutations in CD, the role of NOD2 in hematopoietic stem and progenitor cell (HSPC) development
and heterogeneity remains elusive. To address this gap, we are utilizing the zebrafish model, which shares 70% genetic
similarity with humans, with a rapid developmental trajectory and advanced experimental techniques. Employing both
chemical and genetic manipulation, we discovered that NOD2 specifies HSPCs during the early endothelial-to-
hematopoietic transition (EHT) stage in an Extracellular signal-Regulated Kinase (ERK)-dependent manner. Furthermore,
we found that Nod2 plays a fine-tuning role in HSPC specification, as evidenced by the knockdown of Nod2 increasing
HSPC specification, whereas the knockout of Nod2 decreasing their specification. In addition, we found that Nod2 plays a
crucial role in regulating HSPC heterogeneity. Nod2 knockdown increases myeloid-biased HSPC production at the expense
of erythroid, both in vivo and in vitro. On the contrary, Nod2 hyperactivation by muramyl dipeptide (MDP) promoted
erythroid-biased HSPCs and suppressed myeloid-biased HSPCs. These data indicate a previously unappreciated role for
NOD?2 in HSPC heterogeneity, uncovering NOD2 as the first target that can be manipulated to produce desired HSPC types
to improve hematopoietic stem cell transplantation to treat CD, as well as a wide range of blood disorders.

34. How specific modification of an antisense oligonucleotide affects the transcriptome
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Nusinersen, an antisense oligonucleotide (ASO) encompassing a phosphorothioate backbone and 2’-O-methoxyethyl
(MOE) modifications, is commonly used for the treatment of spinal muscular atrophy (SMA), the leading genetic cause of
infant mortality. Nusinersen acts through prevention of skipping of exon 7 of Survival Motor Neuron 2 (SMN2) by
sequestering Intronic Splicing Silencer N1 (ISS-N1), located within SMN2 intron 7. Here, we report transcriptome-wide
perturbations triggered by ISS-N1-targeting ASOs incorporating diverse modifications, including FI8MOE, an 18mer ASO
with identical sequence and chemical composition to that of nusinersen. Among cellular processes most impacted by
F18MOE were cell cycle, cell growth, cell signaling, and maintenance of the cytoskeleton, chromosomes, and organelles.
We demonstrate sequence-dependent and MOE modification-specific off-target effects of FI8MOE on transcription and
splicing. Owing to unique tolerance for mismatch base pairing with exonic targets, FI8MOE triggered skipping of multiple
exons, supporting the unexpected role of ISS-N1-like sequences as exonic splicing enhancers. We show that shortening of
an ASO suppresses its effect on off-target splicing. Further, we demonstrate using ASOs of mixed chemistry that different
MOE-modified regions drive the effect of FISMOE on off-target splicing of different exons. Our findings are instructive in
designing future ASO-based therapies and for uncovering novel splicing cis-elements.



36. Dissecting novel translation initiation mechanisms of a new maize virus-Maize associated Rimosavirus (MaRV)
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Using metagenomic sequencing, we identified a novel plant virus in maize, Maize-associated rimosavirus (MaRV) from
Tombusviridae family which was later classified within a newly proposed genus Rimosavirus because of its distinct
genomic features. Those unprecedented genomic features include an unusually long 5’ untranslated region (UTR) of 622
nucleotides (nt) containing multiple non-conserved AUG triplets and a small upstream open reading frame. In contrast,
other tombusvirids have short (<150 nt), AUG-free 5’ UTRs and rely on a 3’ cap-independent translation element (CITE)
for initiation. Notably, MaRV lacks an obvious 3’ CITE, raising fundamental questions about its translational strategy. As
the extended, AUG-rich 5' UTR resembles internal ribosome entry sites (IRESs), we tested its ability to drive translation
using a luciferase reporter flanked by the MaRV UTRs. Although in wheat germ extract (WGE), neither capped nor
uncapped RNA produced detectable luciferase, translation of full-length MaRV RNA yielded only coat protein (ORF3)
from both capped and uncapped transcripts, indicating translation elements may reside within internal genomic regions
as well as suggesting cap-independent initiation upstream of ORF3. These results suggest that MaRV translation requires
additional factors that might absent in vitro. Therefore, to assess the infectivity, we agroinoculated maize (Zea mays)
with a full-length MaRV cDNA clone and detected viral RNA in inoculated and systemic leaves by RT-PCR, providing
preliminary molecular evidence consistent with viral replication and systemic movement. Together, these findings
suggest that MaRV employs a noncanonical translation strategy and potentially reveal a previously undescribed mode of
gene expression in plant RNA virus
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Registration - Shruva Dutta - MCDB (Chair)

Social Media - Andrew Hokanson (/GG)

Speaker - Faizo Kasule - /GG and Jonathan Praseutsack - MCDB (Co-Chairs)




3 Annual Biological Sciences Oral and Poster Winners

Oral Poster Winners:
1st place - An Phan - BCB - Dr. Iddo Friedberg
2nd place - Madison Lane - MCDB - Dr. Marna Yandeau Nelson
3rd place - Priyanka Bannerjee - Com S - Dr. Iddo Friedberg and
Joseph De Temple - IGG, Dr. Jianming Yu
People's Choice - Bimala Acharya - BCB - Dr. David Rosero
Poster Presentation Winners
1st place - Sophie Krivograd - IGG - Dr. Britta Rued
2nd place - Masuma Khatun Usha - MCDG - Dr. Raquel Espin-Palazon
3rd place - Ludvin Mejia - IGG - Dr. Geetu Tuteja and
Catherine Fonder - MCDB - Dr. Don Sakaguchi
People's Choice - Sristi Dey - IGG - Dr. Britta Rued
Honorable Mention (no particular order):
e Benjamin Jacobs - Statistics - Peng Liu
e Reyna Winders - Undergraduate - Biochemistry
e Fazhir Kayondo - IGG - Dr. Jack Dekkers
e Chunouti Changwal - Postdoc - Dr. Thomas Baum
e Jack Moran - Agronomy - Dr. Susana Goggi
e Caden Klopfenstein - undergraduate - BCBio

Special Recognition

- Lauter Award for Graduate Student Creativity and Research Excellence - Fazir Kayondo



Thank you for joining us for the 4th annual
interdisciplinary biological sciences symposium.

Sincerely,

The 4th Annual Interdisciplinary Biology Sciences
Symposium Committees




Thank you to our sponsors!

Agronomy
Animal Science
Biochemistry, Biophysics, and Molecular Biology
Bioinformatics and Computational Biology (BCB)
Bioeconomy Institute
Biomedical Sciences (BMS)

Center for Sustainable Rural Livelihoods
College of Agricultural and Life Sciences (CALS)
College of Liberal Arts and Sciences (LAS)
College of Veterinary Medicine
Computer Science
Food Science and Human Nutrition (FSHN)
Genetics and Genomics (IGG)
Genetics, Development and Cell Biology (GDCB)
Horticulture
Immunobiology
lowa Soybean Research Institute
Mathematics
Microbiology
Molecular, Development, and Cellular Biology (MCDB)
Nanovaccine Institute
Nutritional Sciences
Office of Biotechnology
Office of the Vice President for Research
Plant Pathology, Entomology and Microbiology (PPEM)
Raymond F. Baker Center for Plant Breeding

And Ryan Rapp (Genetics Alumnus) from Flagship Pioneering!
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