Nanoparticle Enrichment of Volumetrically Accurate Microsampled Blood for Enhanced Proteomic Analysis of Dried Blood
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INTRODUCTION

Maximizing the interpretive power and utility of proteomic data for Clinical and Precision Health research relies on several key
workflow needs:
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PHASE 2 — CERES PERFORMANCE IN PATIENT PLASMA AND VDBS

Patient A - Ceres Comm. Plasma vs. Ceres R&D VDBS - n=5 individual plasma and VDBS aliquots prepared in parallel for Ceres Comm., & Ceres R&D. All Phase 2 data acquired in random order as a single LC-MS/MS batch

Proteomic Overlap — Ceres Plasma D2 & VDBS D1
(Patient A - n=5 replicates each)

Intra-Condition CV — Ceres Plasma & VDBS Cumulative Distribution

of CV — Ceres Plasma & VDBS

Inter-day Protein Identification Overlap

Inter-day CV<20% Protein Overlap
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PHASE 4 — VALIDATED PLATE-BASED WORKFLOW: 3-DAY REPRODUCIBILITY

Protein Completeness & Inter-day Reproducibility

Patient B, Optimized plate-based protocol - n=5 individual plasma and VDBS aliquots prepared in parallel/day x 3 days = 15 independent aliquots in total - All Phase 2 data acquired in random order as a single LC-MS/MS batch

Cumulative Distribution of %CV
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1. Discovery based workflows that yield comprehensive proteomes with high analytical precision (low assay CV’s).
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These needs apply to Plasma as well as to Dried Blood, in which an inherently more complex matrix often constrains proteome e of e ° 100 R/
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simulated microsampling using 96 individual 10uL VAMS devices (Trajan), centrifuged the remaining blood, & aliquoted the plasma. ( P )
DIA-NN Performance Metrics — Optimized Plate-based Method - 3 days
Primary Metrics: Protein coverage & overlap, intra- &inter-assay variability (CV), Dynamic range, and Protein Completeness.
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Phase 2- Ceres Performance in plasma and VDBS: We assessed the reproducibility of two Ceres Peak workflows to determine £ 20000 5 ? C 2 0.16 3 i e .
kS g & - P 2 74000 o £ 54001 . g | g 801 . k g
. . . = T 4000 A (A —= 100 1 o 4 & & 5020 5 — 2 fon
which is more suitable for VDBS. £ 40000 - 0 : £ £ %14 _ - =
o . 0 q q 0 . . . . g '-U._- g 35007 0 | 8 0.12 ’ 23601 4980 761 >0 o -
Phase 3- Digestion time, temperature, & buffer optimization: We used dried blood extract to assess the impact of shorter digestion 2 20000 « g oo 7 20 g
. . o o e 1 | ] . 0.10 A VDBS — Precursors Identified VDBS — Proteins Identified VDBS — Proteins in all reps VDBS — % Proteins CV < 20% VDBS — MS1 Signal (x10%?) VDBS — Avg Missed Cleavages
times on our key performance metrics. We assessed temperature and digestion buffers as key factors towards a 1-day protocol. e . _® 80 - i g -o- N
<*- < <2 0.08 -o- 31000 1 . 3100 - . 2550 —— 741 0.18 .
. . 20000 20000 . B oo . : ow
Phase 4- Validated plate-based workflow: We translated the 1-day conditions to a plate-based assay for both plasma and VDBS, 2000 - 70 - 0.06 . = = g
. . . . : o LR 1 LA LR i o v o ' o LR 1 =
focusing on both inter- and intra-day reproducibility (n=5 aliquots/workflow/day, repeated on 3 separate days) & o & % & % & % % . T T D
<& < < < g o 2 s | e @ ol 5 =0 %
<« <« < o < © <« « £ 27000 2800 o & 2350 < = 54 — S |
. . . . . . . . . . «© g o « & o «© & o «© & o . * 66 <013 .
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Disease research study, we interrogated our data to determine the extent to which known markers of neurodegeneration and
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Phase 1 Key Findings
e The Seer Proteograph yields the most proteins (6977), with the lowest average CV (8.6%), and the highest proportion of proteins
with CV<20% (88%)

e The Ceres Commercial workflow represents a compelling option for routine cost-effective screening, while the Sp3 workflow
performed poorly.

e Precisely measured proteins (CV<20%) are distributed across the dynamic range for both Seer and Ceres-based workflows

CONCLUSIONS

Phases 3 Key Findings

Protein depth and CV’s are comparable between 2, 4, & 6hr protocols with ~50% time savings.

finalized 2hr digestion protocol may require additional monitoring due to the constraint of only 2 replicates

TEAB buffer and Tris+CaCl, at 37°C both seem sufficient for the digestion buffer —though these should be used to resuspend the

Trypsin/LysC as opposed to fully used including for resuspending the washed beads

Final digestion conditions for evaluating a single-day processable for 96 samples: 2 hr - TEAB or Tris+CaCl, - 37°C -

* both patients

* both patients

In keeping with our findings and the literature, the Seer Nanoparticle enrichment platform is the gold standard for protein coverage and analytical precision. The Ceres Peak platform however represents a cost-effective complementary or

alternative for plasma or VDBS proteomic analysis, and can be implemented as an optimized 2 hr plate-based single-day workflow (TEAB at 37°C). Inter-day validation confirms its robust reproducibility and strong cross-matrix correlation

(Pearson r >0.86). Biological validation in ADRD samples confirms 25/31 AD-relevant biomarkers and pathway-level signal from VDBS — establishing a scalable, high-throughput platform for clinical proteomics.

Phase 5 Key Findings

degree of completeness

dried whole-blood origin and potential AD relevance

e 25 of 31 curated AD-relevant proteins detected; 6 detected exclusively in VDBS (complement/coagulation factors)

e Brain-enriched proteins (HPA atlas) detected in both matrices; a-synuclein (SNCA) highly ranked in VDBS — consistent with

e |n a Heart Disease cohort of 115 individual participants, the VDBS assay consistently yields over 2500 proteins, with a high
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