Unlocking the Surfaceome: Nanoscopic Proteomics for Biomarker and Target Discovery using Microscoop
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Abstract Spatially-resolved proteomic mapping of the plasma membrane (PM) using Synlight-Rich

Cell surface proteins mediate essential signaling, trafficking, and cell—cell interactions, representing key biomarker
and drug target classes. Yet, comprehensive characterization of human cells surfaceome remains challenging due to
the limited spatial precision and labeling specificity of existing proteomic methods. We present an integrated
workflow using Syncell Microscoop® platform that employs two-photon photo-biotinylation to covalently tag
proteins within user-defined microscopy regions of interest (ROI). In combination with Synlight-Rich and Synlight-
Pure reagents, it enables nanometer-scale, unbiased proteome discovery with exceptionally high specificity and high
spatial control. While Synlight-Rich achieves ~350 nm lateral resolution, Synlight-Pure introduces antibody-mediated
proximity photolabeling, restricting biotinylation to within ~25-50 nm of the target structure. Labeled proteins are
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recovered via the Synpull kit and analyzed by LC-MS/MS, enabling deep interrogation of whole cell, subcellular — Extracellular region ] L 10
domains, or cell surface proteomes. Here, Syncell Microscoop platform's dual-precision approach—image-guided Extracellular exosome -
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compartments. Integration of Synlight-Pure increased membrane-specific identifications to “90% within the same
enrichment group, highlighting substantial improvement in labeling specificity. Both chemistries enabled the
discovery of novel proteins that show potential associations with plasma membrane proteins, as indicated by
protein interaction analysis using STRING, thereby motivating future validation. By extending spatial proteomics
from the micrometer to the nanometer scale, Syncell’'s Microscoop® Mint platform - paired with Synlight-Rich or
Synlight-Pure - combines unbiased proteome discovery with targeted molecular precision to deliver comprehensive
cell-surfaceome. Notably, the enhanced specificity of Synlight-Pure is ready to accelerate biomarker discovery and
therapeutic target identification by unlocking interaction-proximity surfeceome across oncology, neurodegeneration,
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B. Protein enrichment by Synlight-Pure E. Protein interaction of Top 200 enriched proteins
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Summary

* Syncell Microscoop enables Nanometer-Scale Spatial Proteomics
Extends spatial resolution from micrometers to ~25-50 nm for high-sensitivity, high-specificity discovery of target structure proteomes.

IMAGING:

* Deep, Unbiased Surfaceome Coverage
Synlight-Rich and Synlight-Pure identify >3,500 proteins, including >1,600 known plasma-membrane components, as well as novel putative
proteins.

* High Cell-Surface Specificity (~90% on Top 200 PM proteins)

Synlight-Pure antibody-mediated photolabeling dramatically increases plasma-membrane proteins enrichment.
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* Image-Guided, ROI-Specific Protein Labeling

Two-photon photo-biotinylation enables precise targeting of user-defined cellular regions.

Fig. 2 | A. Comparison of laser-guided photobiotinylation with Synlight-Rich and antibody-mediated
proximity photolabeling with Synlight-Pure. B. Resolution of photo-biotinylation (Synlight-Rich). A
line “cross” pattern is photolabeled on fixed U-20S cells, and the biotinylated molecules are
indicated in green. DAPI: Blue, scale bar: 10 um. 40x/0.95 NA objective. C. Labeling precision of
Synlight-Pure demonstrated via super-resolution dSTORM microscopy of microtubule.

* Dual-Precision Chemistry: Discovery or Proximity
Synlight-Rich supports truly unbiased whole proteome discovery, while Synlight-Pure enables antibody-mediated proximity labeling for
interaction-proximity proteins discovery.

* Accelerated Biomarker & Target Discovery
Syncell Microscoop high specificity and spatial control enable disease-relevant surfaceome studies to accelerate biomarker discovery and
therapeutic target identification across therapeutic areas.
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