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Beyond the Genome: 
Unraveling Protein Variability with Quantum-Si’s 
Next-Generation Protein Sequencing™ Technology

INTRODUCTION

Finally, recent developments in our  
analysis algorithms have allowed us to  
sequence proteins without prior  
knowledge of their identities,  
enabling protein inferences tailored to 
specific biological pathways.

As we envision future enhancements 
to our system, we anticipate an  
expanded coverage of the proteome, 
coupled with heightened precision in 
distinguishing protein variants down 
to the amino-acid level.

METHODS

• Proteins are reduced, alkylated, and digested with LysC.
• Peptides are functionalized, conjugated, and immobilized on the surface 

of a proprietary semiconductor chip.
• Fluorescently labeled N-terminal amino acid (NAA) recognizers and  

aminopeptidases are added to the semiconductor chip.
• Fluorescent intensity and duration of each NAA binding event generates a 

unique kinetic signature.
• Kinetic signatures are converted into amino acid calls to identify peptides 

and proteins.

Next-generation protein sequencing is a transformational tool for protein  
science to unlock new insights into the function of proteins in health and  
diseases. Quantum-Si’s Platinum® technology brings the insights of protein 
sequencing to every lab with a space-friendly benchtop instrument, a simple 
end-to-end workflow, and single-molecule resolution that enables detection 
of protein variants and modifications.

To demonstrate the versatility of this core methodology and its kinetic  
principles across a variety of proteins, we sequenced three variants of  
SARS-CoV-2 spike proteins: Alpha, Delta, and Omicron. Using Platinum, we 
successfully discriminated two single amino acid substitutions among these 
variants, effectively distinguishing them from one another.

Additionally, Platinum was utilized to successfully discern a single amino acid 
substitution at the 12th position of a peptide in ubiquitin, showcasing the 
sensitivity of the system in the discovery of mutations deep into peptides. 

The Protein Inference workflow is designed to investigate protein samples 
with unknown identities, employing strict criteria for inference and ranking  
to ensure robust results.

In this experiment, Quantum-Si’s provided reference database comprises 
7,921 human proteins (10–70 kDa). Selected proteins have at least three  
in silico LysC-digested peptides with three unique, visible residues.

Results are presented in a table, ranking protein by their Inference Score,  
calculated from the FDR of all digested peptides. 

Score = — ln (FDRprotein) = — ln (πFDRall digested peptides)

The Score Difference between the first and the second inferred protein 
(∆Score) represents the level of confidence of the analysis.

Inference of Protein from Unknown SamplesRESULTS
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Distinction of Variants of SARS-CoV-2 Virus

Detection of a Single Amino Acid Variant at the 12th Position  
of a Ubiquitin Peptide
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10 single proteins were successfully inferred.

Level of confidence was not heavily  
impacted by a 5x decrease in protein input.

Level of confidence increased 
with number of peptides  
detected in sequencing.
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Intact Protein Reduction and Alkylation LysC Digestion Functionalization Conjugation to Linker

1. PREPARE

2. SEQUENCE

3. ANALYZE
IL4 | 126 residues | 22,160 Reads EAN (103–117): 15,548 Alignments
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