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To Float or Not to Float:
Proteomic Insights into

Attachment Phenotypes
of the PC12 Cell Line
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Background: What are PC12 cells?

PC12 undifferentiated Day 2 differentiation

Day 4 differentiation Day 6 differentiation
¥, 9 - N

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

How are these
cells different?
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Seeding PC12 cells Suspension and adherent Rou.tme subcultqrmg
. discards cells in
populations present .
suspension



Proteomics uncovers differences between genetically identical
cell populations

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

Peptides l

Biological Identification and Data acquisition via
interpretation quantification mass spectrometer 4




Differences seen in floating cells, compared to adherent

@ ~®)

Mitotic cell cycle

Mitochondrial organization

Response to oxidative stress DNA replication

Mitochondrial import of
biomolecules

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—AnN
Examination of the Current
State of Acarology Collections
In the United States

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



rater Lake and

o
e "

% oy
5% -_.,..r.._;q_- [

ophagopsis sp.*

e




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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Overview

Worker

Physical Difference Betwen
Worker and Drone Bumblebees

Stinger

Pollen Basket
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Survey Process

Search 1 hectare site for 45 min.

'/ ’ '
9
Capture all Bumble Bees Present
9
/ Chill Bumble Bees on Ice
e?
9
Identify and Photograph
/

Report Data




Survey Results

N
Brown-belted Bumble Bee Common Eastern Bumble Bee Black and Gold Bumble Bee Two-spotted Bumble Bee American Bumble Bee
(Bombus griseocollis) (Bombus impatiens) (Bombus auricomus) (Bombus bimaculatus) (Bombus pensylvanicus)

Percent of Total Capture Most Common Forage Genus at
by Species Time of Capture
70.00% Average number
60.00% of bees caught
50.00% per survey
40.00%
30.00%
20.00%
o B s Fewest number of
€ © F P s bees caught in
. @ooo Q@’.‘\e {\ood\ (bo\)\'b \@(’\\o = Solidago Liatris Dipsacus Single survey
%'c‘é\% :\6\ Q)'(b\) o \<° Q@(@ ® Verbesina ®m Convolvulus & Trifolium

Q- m Asclepias = Carduus ® Hypericum
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My mentor Dr. Lousia Hooven, my
thesis committee Gail Langellotto and
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Bumble Bee Atlas Project, and the
Missouri Conservation Department
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Figure 1.1. Only 33 million tonnes (Mt), or 9% of the 353 Mt of plastic waste, was recycled in 2019
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Pyrolysis Reactor - “The Helenator”
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* 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



Mass Percent

10+

Red Diesel Carbon
Distribution

4-071624

1
| = Mean: 16.538

I =~ Standard Deviation: 3.4806

7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25
Carbon Number

Red Diesel
Range 8-25 Carbons
Mean 16.5 Carbons

Mass Percent

12 4

10 4
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Drip Tape Diesel
Carbon Distribution

1-070725

— Mean: 14.544
— — Standard Deviation: 4.1207

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Carbon Number

OSU Drip Tape
Diesel Range 7-28 Carbons
Mean 14.5 Carbons
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Red Diesel Functional Groups (wt %) Drip Tape Diesel (082024) Functional Groups
(Wt%)
I
0.36\/
0.96//
‘ — -
mCH3 =CH2 wCH =Naphthenes mEster mOlephins = Aromatics mCH3 = CH2 wCH = Naphthenes = Olephins = Aromatics
Red Diesel OSU Drip Tape
Typical content for commercial diesel Similar paraffin content

Ester likely from biodiesel additive Higher olefin and lower aromatic
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Gonclusions 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
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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.

émphysema
Asthma
Bronchitis
Pneumonia
Qronchiectasis

Cardiovascular risk

\

Hepatitis
Fibrosis

Cirrhosis
HCC

mesangio-capillary
glomerulonephritis

[ Panniculitis }

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 mMRNA COVID-19 vaccines.

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

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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Nanoparticle diameter
50-100 nm
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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.

3 lonizable lipids - AtMC3 || Cholesterol |

1 Phospholipid o ) (

1 PEG lipid EBESMRI0Z T | DSPC

1 Cholesterol - ) DMG- )
- C:ALC-0315 | -
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Methods: Characterization and Screening
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Testing an Al-Assisted Approach to
Freshwater Macroinvertebrate
Biomass Estimation

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




Pond Ecosystems,
Invertebrates, and
Biomass

s 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

Total length (mm) M = a Lb

0 10 20 30 40 50 60

3 PRI S S ST ST S N SN ST S NS SN S S SN SR ST | ; " 400 Or
1 Corydalus cornutus i Hemiptera
| In(M) = In(a) + bIn(L) e
2 - Odonata
; I Coleoptera
; f 300 -6) Ephemeroptera
=) ] — E Amphipoda
E 4] 2 = Tichoptera
g ' Py A Megaloptera
£ ] - 200 & O Diptera
£ ] [ > £
2 07 S >
- ] I )
| - 100
-1 - [
2 ‘I LI A L B L B A B -0
0.5 1 15 2 25 3 Length (mm)

Log total length (mm)

Benke et al., 1999



Methods

++ Selected macroinvertebrate families to focus
study on

s Sampled individuals from ponds across the
Willamette Valley

Physidae Notonectidae



Methods

s 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




% Automatic regressions work okay

Results

% 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

Physidae Notonectidae Lestidae

40

R? = 0.9549 R? = 0.6492 / R?2=0.6837 .

n Automatic length measurement regression
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Floral Preferences of Pollinators in Remnant
Oak Savanna
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Methods




Bees visited introduced flowers more than
native flowers.

Bees Collected on Flowers

140

m Native Introduced m Unknown
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lants preferred by bees — where
did they go?




Conclusions

e Bees visited more introduced
flowers than native flowers

* Introduced plants likely
outcompete native plants

* Future research: bee species
diversity
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Background Information

o eDNA samples taken
over a 1byr period from
the Yukon River

(PCR)
o MiFish (primer)

o COlI (primer)

*focusing on eukaryote
diversity

o 8 125 rDNA
Tissue - et .. .’ g MiFish

—
Leray/Folmer

)
18S rDNA
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FIGURE 2. Marine eDNA suspended in seawater may contain living cells, metabolic waste, parts of organisms, or dissolved material. As part of the

Marine Biodiversity Observation Network (MBON) projects described here, quantitative polymerase chain reaction (QPCR) and metabarcoding have

been combined with so-called next generation sequencing. On the right are the primers used by the project with a representation of the range of organ-
isms they detect. More detail can be found in the Materials and Methods section. The eDNA droplet was designed and illustrated by Kevan Yamahara
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Project Goals

o |dentify invasive species in the Yukon River
ecosystem (ex. Zebra Mussels, European Green

Crab)

(Social+Economical Impacts)

e Track seasonal long term changes in salmon
abundance

circular,
ark rin,

(Important For Religion + Ecosystem Health) e Fa:

more

zigrag i ~
patterns R triangular
\ s e ¥ /shapg

lighter
colouring

e Measure how Yukon River biodiversity of
eukaryotes change over time

s " 4 \ are.
- ) rounde
W sl e

zebra mussel | \ quagga mussel I

upto4cm upto4cm

(Connects With Ecosystem health as a whole)



Current Progress

nucleotides

Research Yukon River Biodiversity J——
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Columbia River Data Example
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Exposure to Non-Tuberculosis

Mycobacteria (NTM) on Pre-Existing
Inflammatory Cardiovascular
Conditions in the Native American

Population in Oregon
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1. Native American populations in Oregon
|. Reservations and populated areas
Il. Social issues
Ill. Habits and environment

2. Non-Tuberculosis Mycobacterium (NTM)
l. M. avium
Il. 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
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Discussion

o Why is this important?

o Next steps
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onoor —__OPISISRELOSE RETEa RN 2020 oo “A 2024 survey among chief
information security officers
- (CISO) in the United States
o showed that almost 9 in 10
o organizations were at risk of
a material cyberattack in the
following 12 months.” [2]

IC3 COMPLAINTS - PAST FIVE YEARS
Complaints in Losses

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 |C3Report.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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& o X 1 & rhysidafohrhyy2aszi7Tbm32tnjatsxri6sfopexkdfxhidtidsg7cad.onion/archive.php B O % ©®© =

Phx/Nam

Phoenix Arf Museum

Phoenix Art Museum
Phoenix Art Museum is an art museum that showcases art from around the U.S. in Phoenix, Arizona.

Documents (part 1) Documents (part 2) Data Catalog: 3,6 Tb, 1 035 417 Files

100%
All files was uploaded to public access, data hunters, enjoy

| More |

AGS

Today, Accelerated Global Solutions (AGS) is a rapid-growing global company headquartered in New York, NY that manages a service network of freight stations and fulfillment operations providing coverage across
major gateway cities in the United States, Canada & China.

Documents Data Catalog: 33 Gb, 45 720 Files

5%

Not sold data was uploaded, data hunters, enjoy

| More |

Lakeside Union School District
The Lakeside Union School District in California serves preschool through 8th-grade students, focusing on a safe, nurturing environment that promotes academic success, personal growth, and responsible citizenship.

Documents (part 1) Documents (part 2) Documents (part 3) Documents (part 4) Data Catalog: 585 Gb, 1 670 126 Files

100%
All files was uploaded to public access, data hunters, enjoy
[ More |

Transferring data from rhysidafohrhyy2aszi7bm32tnjatSxri65Sfopexkdfxhidtidsg Fcad.onion. ..
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Threat Profile Script Flow

Start
p h 4 .
Call chosen scrape function from Dedicated
scrape.py Leak Site

A

Call sort() from sorting.py

Y

-

Call create_chart() from chart.py

Y

Write Title

OpenCTI
Instance

A
Call describe_org() from
description.py

= Title

A Description

\ 4

Industry Targeting

Write chart image

Ransomware

) ) I0Cs
Call get_cti() from cti.py //_____; Attack Patterns
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Rhysida Victims Categorized by NAICS
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Educational Services

Health Care and Social Assistance
Manufacturing

Professional, Scientific, and Technical Services
Public Administration

Information

Administrative and Support and Waste
Management and Remediation Services

wholesale Trade
Retail Trade
Other Services (except Public Administration)

Finance and Insurance

MNAICS Sectors

Construction
Arts, Entertainment, and Recreation
Transportation and Warehousing
Agriculture, Forestry, Fishing and Hunting
Utilities
Mining 2

Accommedation and Foed Services 1

Management of Companies and Enterprises 1

47

20 30
Number of Victims

40
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Indicators of Compromise

Ransomware
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Attack Patterns
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Type Name Name MITRE ID
Name i
3 SHA-256 0cB89de2e1d6449ab5¢192d383ebb2bibb3df4fde1f2beaff9804b8e 10cc0dbO
Remote Access Tools T1219
4 SHA-256 382af3f71da0480e279fc7be35159abadcd0ff203672ac9b506031d0d0625b36
0 ransomware —
5 SHA-256 88e9c1f5026834ebcdaed9856d52b5f23547ac2c03aa43c5e50e7d8e1b82b3a Process Injection T1055
6 SHA-256 37d0bdadaf155625931d030c23594d450a272549ddb32380d3c5ee94feb03a25 hishi ik
1 GFSTEI’LDEE’JE‘F - — Spearphishing Lin T1566.002
7 Domain-Name  teams-installicu
8  SHA-256 1¢20550543d4bcad65c92f664a10d6c2f5348d0638f93854a0babae0715a37f Domains T1583.001
2 CleanU P Loader 9 SHA-256 6147f86e79bdcbae37e724ada%41c5129b8efI04fcIe3c498a3923¢69937d99¢ ] i _ o
Exploit Public-Facing Application T1190
10 SHA-256 fad9aalc52f3a9453bcch343626aa5¢f2e37d09109bed07c20bf1dd3027088a5
3 Latr{jd ectus 11 SHA-256 b52dddf4022ee45243ad01705d5a8d5070cd62aa89174f1ab83f5h58f66d577a Malware T1587.001
12 SHA-256 49af54b21ac46de4d87b2c1067bf3f62d379800b8616d0a4b3500ae7656ac7 1
) - p—— - y - y Scheduled Task/Jab T1053
4 ChrGetPdsi 13 SHA-256 6bfaa362a46f0c5e7b10f43575523628b36c69a1086c5acd 1c¢512db5465ed1 26
14 SHA-256 bObed317b0288fdedc2f122876f37284d61654c0fbedd525a0f396069a304e9e Code Signing T1553.002
5 Rhvsida 15  SHA-256 328a8fb3ff41093c3b3352a6b3771e1d3351a04861ee73c7260ech0e84aa5 1 ff _ _
Y Obfuscated Files or Information T1027
16 SHA-256 9ac7c82bad200fb11ac047bf259r30d4e6929¢1f8ad72557a3a81cdd 1a492db
6 P S 17 SHA-256 65d50bb63d3d0176059ec26a63cd781aad016202b5 1 chbed477f36cabd 16782 Exploitation for Client Execution T1203
orttarter 18 SHA-256 76b87bf2b60a62af93b9a711e59d90dfbdB7 1¢3c86f2740336b802b5db6agf7f
19 SHA-256 2fof61ceafd09adfalcee2c4d30cdal175609819bc 10ece8776¢2d69e11097076

20

Domain-Name

veloraio.com
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