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Background: What are PC12 cells?

3

Seeding PC12 cells Suspension and adherent 
populations present 

Routine subculturing 
discards cells in 

suspension

- Can develop similar 
characteristics to neurons
- Often used for in vitro  
neuroscience research as 
neuronal models

How are these 
cells different?



Proteomics uncovers differences between genetically identical 
cell populations 

4

Cells Proteins Peptides

Data acquisition via 
mass spectrometer

Identification and 
quantification 

Biological 
interpretation

Proteomics: The study of all proteins expressed in a biological system (cells, tissues, or organism)



Differences seen in floating cells, compared to adherent
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Mitochondrial organization

Mitochondrial import of 
biomolecules

Response to oxidative stress

Mitotic cell cycle

DNA replication 

Integrin-mediated 
attachment



Differences seen in floating cells, compared to adherent

6

Mitochondrial organization

Mitochondrial import of 
biomolecules

Response to oxidative stress

Mitotic cell cycle

DNA replication 

Integrin-mediated 
attachment

Takeaway: Adhesion state is associated with significant 
changes in cellular biology and should be considered in 

future PC12-based studies

Thank you!



On Museums & Mites—An 
Examination of the Current 

State of Acarology Collections 
in the United States

A Zoology Thesis by William Sohn Rehor, 
Under Dr. Gerald W. Krantz



Crater Lake and 
Algophagopsis sp.



Problems in Acarology

● Slides Require Glue (Red 
Rings)

● Glue Degrades and Must 
be Remounted

● Remounting Requires 
Expertise

● Most Institutions Don’t 
Bother



Centralization
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Search 1 hectare site for 45 min.

Capture all Bumble Bees Present

Chill Bumble Bees on Ice

Identify and Photograph

Report Data

Survey Process



American Bumble Bee 
(Bombus pensylvanicus)

Black and Gold Bumble Bee 
(Bombus auricomus)

Brown-belted Bumble Bee 
(Bombus griseocollis)

Two-spotted Bumble Bee 
(Bombus bimaculatus)

Common Eastern Bumble Bee 
(Bombus impatiens)
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Special thanks to 

My mentor Dr. Lousia Hooven, my 
thesis committee Gail Langellotto and 

Genevieve Pugesek, The Missouri 
Bumble Bee Atlas Project, and the 
Missouri Conservation Department

My thesis will be complete Spring of 2026.
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CHEMICAL ANALYSIS OF 
PYROLYSIS OIL PRODUCTS

By Henry Seely



Recycling Crisis
• ~9% of plastic is 

recycled
• Modern recycling 

infrastructure is 
inadequate

• Chemical 
recycling could 
help

https://www.oecd.org/en/publications/global-plastics-outlook_de747aef-en.html
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Pyrolysis Reactor – “The Helenator”

(a)
(b)



Process and Analysis
• Process:

– Plastic feedstock reacts in reactor
– Diesel product produced

• Analysis:
– Variation in chain length (GC-FID)

• Confirm diesel-like distribution
– Distribution of structures (NMR)

• Confirm diesel-like distribution



GC-FID Result
Drip Tape Diesel  

Carbon Distribution
Red Diesel Carbon 

Distribution

Red Diesel 
Range 8-25 Carbons
Mean 16.5 Carbons

OSU Drip Tape
Diesel Range 7-28 Carbons

Mean 14.5 Carbons



NMR Result

Red Diesel 
Typical content for commercial diesel
Ester likely from biodiesel additive

OSU Drip Tape
Similar paraffin content

Higher olefin and lower aromatic



Conclusions and Future Works
• Similar distribution of carbon chains

– Falls in “diesel range”
• Same chemical structures

– Different percentages
• Future analysis methods

– Cetane test and fingerprinting



Thank you for your time



High-Throughput Screening of Lipid 
Nanoparticles for Alpha-1 Antitrypsin 

mRNA Therapy

Gavin Dotson
9/5/2025
Fourth-Year
Bioengineer



Background

 Prevalence: Alpha-1 Antitrypsin Deficiency is a 
disorder that affects 1 in 2500 people 
worldwide.

 Effect: This disorder impairs the production of 
Alpha-1 antitrypsin (AAT), a protein that protects 
the lungs and liver from harmful proteases.

 Implications: Without enough AAT, proteases 
damage the alveoli, leading to emphysema.

 Treatment Options: Weekly blood infusions, 
lung and liver transplants, inhalers, lifestyle 
changes.

OREGON STATE UNIVERSITY 25
Khodayari, N., Oshins, R., Holliday, L.S. et al. Alpha-1 antitrypsin deficient individuals have circulating extracellular vesicles with profibrogenic cargo. Cell Commun Signal 18, 140 (2020). https://doi.org/10.1186/s12964-020-00648-0



Background

 Lipid Nanoparticles (LNPs): LNPs are non-viral  
delivery systems used to deliver nucleic acids 
(e.g., mRNA) into cells.

 Role in COVID-19 Vaccines: LNPs played a crucial 
role in the success of mRNA COVID-19 vaccines.

 Composition of LNPs: LNPs are typically 
composed of four main components: ionizable 
lipids, phospholipids, cholesterol, and 
polyethylene glycol (PEG) lipids.

OREGON STATE UNIVERSITY 26
Lipid Nanoparticles (no date) Tocris Bioscience. Available at: https://www.tocris.com/product-type/lipid-nanoparticles#background (Accessed: 30 August 2024). 
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Delivering AAT mRNA

 Research Question: Can LNPs be used to deliver 
AAT mRNA to the lungs to facilitate AAT protein 
production?

 Stage 1: High-throughput barcode screening of a 
lipid library

 Stage 2: Test the best formulations in vitro and 
in AAT-deficient mice to measure protein 
expression.

CholesterolA: MC3

B: SM-102

C: ALC-0315

DSPC

DMG-
PEG2000

3 Ionizable lipids
1 Phospholipid
1 PEG lipid
1 Cholesterol



OREGON STATE UNIVERSITY 28

Methods: Characterization and Screening

Liu, D., Wang, X., Xu, L., Al-Delfi, Z. N., Mekonnen, Z. A., Gao, S., Grubor-Bauk, B., & Zhao, C.-X. (2025). Screening lipid nanoparticles using DNA barcoding and qPCR. Colloids and Surfaces B: Biointerfaces, 251, 114598. 
https://doi.org/10.1016/j.colsurfb.2025.114598 



Testing an AI-Assisted Approach to 
Freshwater Macroinvertebrate 

Biomass Estimation

Ezekiel Peterson | Fisheries and Wildlife Conservation Sciences
Advised by Dr. Tiffany Garcia



Pond Ecosystems, 
Invertebrates, and 
Biomass

 Wetlands are essential 
ecosystems that provide services 
such as water filtration, carbon 
sequestration, and animal habitat

 Invertebrates play foundational 
role in aquatic ecosystems

 Measuring invertebrate biomass is 
a key metric for understanding how 
to best manage these systems for 
ecological health



Freshwater Invertebrate 
Length–Mass Regressions

Power Function – Exponential relationship between length and mass, variable by taxonomic group

M = a Lb

or

ln(M) = ln(a) + b ln(L)

Benke et al., 1999



Methods

Physidae LestidaeNotonectidae

 Selected macroinvertebrate families to focus 
study on

 Sampled individuals from ponds across the 
Willamette Valley



Methods
 Used ZooScan to automatically 

measure lengths of individuals

 Dried specimens at 60 degrees C 
for 24 hours and weighed

 Calculated regressions in R, 
compared across manual and 
automatic fitted values



Results  Automatic regressions work okay

 Excellent for organisms with simple body plans, less accurate for complex body plans

 Plan to use other metrics such as body area to compensate in the future



Thanks!

Huge thanks to the Oregon State University Honors College, Dr. 
Garcia and the Garcia Lab, Courtney Hendrickson, Dr. Kim 
Bernard, Abby Tomita, and everyone else who made this project 
possible.



Floral Preferences of Pollinators in Remnant 
Oak Savanna

Florian L. Malnor 1, Sandra J. DeBano 2,3

1Oregon State University Bioresource Research Program, 2Hermiston Agricultural Research Extension Center, 3Oregon 
State University Department of Fisheries, Wildlife, and Conservation Sciences
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Methods



Bees visited introduced flowers more than 
native flowers.

30

140

11

Bees Collected on Flowers

Native Introduced Unknown



Native plants preferred by bees – where 
did they go?



Native plants preferred by bees – where 
did they go?



Conclusions

• Bees visited more introduced 
flowers than native flowers

• Introduced plants likely 
outcompete native plants 

• Future research: bee species 
diversity
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Tracking Biodiversity and Invasive Species in the Yukon River Using 
eDNA: A 15- Year Study and Analysis on Ecosystem Health

By: Devri Ellett
Major - Biology

Mentor: Byron Crump



Background Information

● eDNA samples taken 
over a 15yr period from 
the Yukon River

(PCR)
● MiFish (primer)
● COI (primer)

*focusing on eukaryote 
diversity 

ARTICLE CITATION Chavez, F.P., M. Min, K. Pitz, N. Truelove,  J. Baker, D. LaScala-
Grunewald, M. Blum, K. Walz,  C. Nye, A. Djurhuus, R.J. Miller, K.D. Goodwin,  F.E. Muller-
Karger, H.A. Ruhl, and C.A. Scholin. 2021.  Observing life in the sea using environmental DNA.  
Oceanography 34(2):102–119, https://doi.org/10.5670/ oceanog.2021.218 .



Project Goals

● Identify invasive species in the Yukon River 
ecosystem (ex. Zebra Mussels, European Green 
Crab)

(Social+Economical Impacts)

● Track seasonal long term changes in salmon 
abundance

(Important For Religion + Ecosystem Health)

● Measure how Yukon River biodiversity of 
eukaryotes change over time

(Connects With Ecosystem health as a whole)



Current Progress

❏ Research Yukon River Biodiversity 
❏ Write/ Submit thesis proposal 
❏ Columbia River Data Set (proof of 

concept)
❏ AVITI DNA sequencing at Michigan 

State University (Just Finished)
❏ Analyze data set
❏ Complete thesis 

*Data should be fully prepared end of this 
term or early spring term to analyze



Columbia River Data Example

Seasonality graph of Metazoa 
communities in the Columbia River

Relative community composition of the 
different classes in the Columbia River



Acknowledgements 

Thank you to the US 
Geological Survey 
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samples for us 
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National Water-
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Exposure to Non-Tuberculosis 

Mycobacteria (NTM) on Pre-Existing 

Inflammatory Cardiovascular 

Conditions in the Native American 

Population in Oregon

Kaiya Gantzer, Dr. Luiz Bermudez



Main ideas

1. Native American populations in Oregon 
I. Reservations and populated areas
II. Social issues
III. Habits and environment

2. Non-Tuberculosis Mycobacterium (NTM)
I. M. avium
II. Infection



Conceptual Progression of NTM infection

Pre-existing 
cardiological 
conditions

NTM Infection

Exacerbation of 
symptoms and 

pulmonary 
condition



M. avium disease 

o NTM and biofilm, infections, chronic conditions

Fig. 1 Fig. 2



o Why is this important?
 

o Next steps

Discussion 
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Creating Threat Profiles of 
Cybercriminal Organizations 

Using Automation
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Cybercrime Statistics
“A 2024 survey among chief 
information security officers 
(CISO) in the United States 
showed that almost 9 in 10 
organizations were at risk of 
a material cyberattack in the 
following 12 months.” [2]

Source: [1]
1 Internet Crime Complaint Center, "Federal Bureau of Investigation Internet Crime Report 2024," Federal Bureau of Investigation, 2024. [Online]. Available: 
https://www.ic3.gov/AnnualReport/Reports/2024_IC3Report.pdf.
2 Statista Research Department, "Share of organizations in the United States that are at risk of a material cyberattack according to CISOs from 2021 to 2024," Statista, 2 February 2026. [Online]. 
Available: https://www.statista.com/statistics/1448307/companies-at-material-cyberattack-risk-us/.
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Scraped Rhysida DLS



Threat Profile Script Flow



Industry Targeting



Threat Profile Tables
Ransomware Indicators of Compromise Attack Patterns



Thank you!
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