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Abstract

Purpose: Existing proteomic platforms often make tradeoffs
between sensitivity and multiplexing capabilities and rely on labor-
intensive processes. Here we introduce ARGO HT, an automated
high-throughput proteomics platform specifically designed for the
NUcleic acid Linked Immuno-Sandwich Assay (NULISA™)
technology, a novel immunoassay with attomolar sensitivity and
high multiplexing capability. We developed a 250-plex inflammation
panel and a 120-plex central nervous system (CNS) disease panel
and evaluated their performance on the ARGO HT system.

Methods: The 250-plex inflammation panel contained a wide range
of cytokines, chemokines, and other immune-related proteins. It
was used to profile the blood of patients with autoimmune diseases
(n=21) and COVID-19 at multiple time points (n=46). The 120-plex
CNS panel included well-established biomarkers like neurofilament
light (NfL) and phosphorylated Tau (p-Tau181, p-Tau217 and p-
Tau231) as well as other targets of high relevance to
neurodegenerative diseases (NDDs). It was used to analyze plasma
(n=38) and cerebrospinal fluid (CSF) (n=29) samples from NDD
patients and age-matched controls. Linear model analysis was
performed to identify differentially abundant targets between
disease and control groups. Coefficient of variation (CV) was
calculated for the sample control, and target detectability above the
limit of detection (LOD) was calculated for each sample set.

Results: Using 10uL samples, the inflammation and CNS disease
panels demonstrated a median CV <10%. Both panels detected
over 95% of the targets in plasma, and the CNS panel showed an
~80% target detectability in CSF. Linear regression analysis
revealed significant differences in the abundance of both known and
novel proteins between disease and control groups.

Conclusion: The benchtop ARGO system fully automates the
NULISA technology and demonstrates ultrahigh sensitivity and
precision. With the integration of reagents, instrumentation and
software ARGO HT democratizes high-throughput proteomic
analysis, opening the door to the low-abundance proteome for the
discovery of novel biomarkers for early disease detection and
therapeutic targets.

NULISA Technology is highly specific with four
elements of specificity built into every assay
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NULISA is fully automated on the ARGO HT System for high-throughput analysis of large cohorts

or clinical studies

Simple, automated workflow ---{{@ =m

NULISAseq™ Inflammation Panel 250

Minimal sample input --
10 - 20 pL

<30 min hands-on time

Integrated data analysis --
Cloud-based analytics

Most complete coverage of cytokines and chemokines on the market
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NULISAseq enables highly reproducible
measurements across 12-logs without sample
dilution
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The dynamic range for the detection of each target is indicated by the dark blue region.
Values above the limit of detection (LoD) but below the lower limit of quantitation (LLoQ)
are shown in lighter blue (NULISAseq™ Inflammation Panel 250 with human plasma

samples)
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@-1-- Single plex results <8 hrs
On-board qPCR analysis

@-f-- Multiplex workflow
Outputs NGS-ready libraries

@-F-- High throughput

Up to 288 samples in 3 x 96-
well plates per day

NULISAseg™ CNS Disease Panel 120

Comprehensive panel designed to profile major hallmarks of CNS diseases
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AB42 CNTN2 GOT1 IL6 PARK7 SFRP1 VEGFD
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NULISAseq panels have high target
detectability in clinical samples
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Boxplots showing the distribution of sample NPQ against LOD by target
(NULISAseg™ Inflammation Panel 250 with human plasma samples)

CNS Disease Panel 120 identifies
neurodegenerative markers in Alzheimer
Disease
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NULISAqgpcr™ Single-Plex Assays provide
unparalleled sensitivity

Ultra-high sensitivity measurement of key biomarkers at low to sub
fg/mL levels with very small sample input volumes

Inventoried assays Made to order assays
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Sensitivity and dynamic range of NULISAgpcr™
Single-Plex Assay targets generated following the
PLA/Simoa (red line) or NULISA (blue line) protocols.
The serial dilution of the standard spanned from 200
pM to 10 aM. Error bars represent mean +/- one
standard deviation.
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Alamar Analysis Solutions streamline data
analysis

+ Perform QC and data puis
normalization for Center Software
multiplex panels

« Combine data from multiple
runs into a single analysis

» Advanced statistical tools ) —
for the discovery of novel ( —} \ U
biological insights — )

« (Generation of publication-
ready figures

Materials and Methods

Materials

Healthy and disease human plasma samples were purchased from
commercial vendors. The patients in the COVID-19 study were a
subset of the mild disease cohort described previously. In brief,
samples were collected from January to March 2020 up to six times
during the 21 days from inclusion in a study in Germany in the
region of North Rhine- Westphalia.

Methods

Multi-plex and Single-plex NULISA assays were performed following
the protocol in the reference’.

NULISAseq and NULISAqgpcr data analyses were performed using
In house data analysis pipelines.

Conclusions

* NULISA technology is highly specific with four elements of
specificity built into every assay.

* NULISA technology effectively reduces assay background noise
and enhances the sensitivity, reaching attomolar level of
detection.

 The NULISA assays are fully automated on the ARGO™ System,
a fully automated, high-throughput precision proteomics platform.

 NULISAseg™ Inflammation Panel 250 and NULISAseq™ CNS
Disease Panel 120 provide powerful tools for profiling
inflammatory and CNS diseases.

 NULISAgpcr™ Single-Plex Assays provide ultra-high sensitivity
at low to sub fg/mL levels.
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