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Nanoparticle protein corona-based proteomics workflow quantifies more proteins with
accurate fold-changes, high linearity, and precision compared to a gold standard neat
plasma digestion workflow

Nanoparticle protein corona-based proteomics workflow enables scalable, unbiased,
rapid, and deep proteomics
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The large dynamic range of circulating proteins coupled with the diversity of proteoforms present in plasma has historically impeded A5 C_ w01 Accuracy Performance of a

comprehensive and quantitative characterization of the plasma proteome at scale. Automated Nanoparticle (NP) protein corona- - B o Neat Plasma and NP-corona

based proteomics workflows can efficiently compress the dynamic range of protein abundances into a mass spectrometry (MS)-
compatible detection range™-3. This enhances the depth and scalability of quantitative MS-based methods#*, which can help elucidate
the molecular mechanisms of biological processes. In this study, we demonstrate the quantitative performance of this novel NP Jf:_ o
corona-based plasma proteomics workflow by examining proteome-wide fold change accuracy, linearity, and precision for plasma |
proteins. Our data show that NP coronas capture thousands of proteins and peptides, facilitating the quantification of more proteins I 0 32
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with accurate fold-changes, high linearity, and precision compared to a gold standard neat plasma workflow that is limited to the o Z e selected  comparisons.  (C)
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proteomics workflow enables high precision of quantification, thereby increasing the statistical power to discover new biomarkers in Expeced og2(fod change) Accuracy Etor (%) threshold for each expected fold
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Figure 1. Overview of Quantification Levels and Data Transformation Figure 5. Linearity of Protein Quantification for Neat and Proteograph Workflows. Pearson correlation is calculated between
T . _ ' . - _ observed and expected fold changes of bovine proteins. (A) Neat digestion correlation versus Proteograph workflow correlation.
(A) Two quantitative performance metrics are: (1) accuracy, measuring how close a measurement is to the true value; and (2) precision, measuring how close  Each dot represents one bovine protein. The marginal density plots show the distribution of Pearson correlation. 84 bovine proteins

are the measurements across replicate analyses. (E) The measurement of two example proteins (*, orange, and B, blue) across 3 biosamples (samples #1,  detected in all seven spiked-in ratios by both neat digestion (Grey color) and Proteograph workflows (Teal color) were plotted.
#2, and ) illustrates the three layers of quantification accuracy: absolute accuracy (i and ii for untransformed and log-transformed data, respectively), relative (B) Accuracy performance of 30 biomarkers (matched to bovine proteins based on their gene symbols) detected by both workflows
Bt -EEIES (7)) EresliEey (L), Ginel neEtgy (09) Grey dashed lines connect the estimated fold changes for each biomarker. (C) The number of bovine proteins identified at a given

correlation threshold. X-axis is the Pearson correlation (truncated at .95), and the Y-axis is the number of bovine proteins with a

correlation higher than the given threshold. The horizontal dashed lines indicate the number of proteins with a correlation >= 0.99.
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We observed a high linearity of quantitative response performance, and at any given fold-change accuracy level, more proteins were identified with the NP-based Proteograph workflow compared to a e
gold-standard neat plasma workflow. 1 Blume et al. Nat. Comm. (2020)

Conclusion : . : : : , L : : : o 2 Ferdosi et al. P Natl Acad Sci. (2022)
NP workflow, with minimal hands-on time (30 minutes of sample and kit loading on the Proteograph SP100 automation instrument), provides excellent intra- and inter-day reproducibility. 3 Ferdosi et al. Adv Mater. (2022)
4 Donovan, et al. PLoS One. (2023)
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Proteograph™ Assay enable a novel, high-throughput, deep, and quantitative plasma proteomics investigation with sufficient power to discover new biomarker signatures.
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