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Figure 2. MRM is a highly specific method due to the two selection steps (Precursor → Fragment ion). a) Elution time  
and transition ratio matches between SIL and endo peptide indicating that the target peptide was successfully detected.  
b) Transition ratio and elution time do not match between heavy and light transitions. The endo signal is from an interference. 

MRM Chromatograms of the 3 Assays

Assay Specificity

Figure 1. MRM chromatograms of detected peptides from IO-1 (a), IO-2 (b) and IO-3 (C).
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LINEARITY, SENSITIVITY, PRECISION AND ACCURACY 

Table 2. Three P&A runs over the quantitative range.

Figure 4. Distribution of R-score  
values for all IO-1 panel peptides.

Figure 6. Analytical measuring range of targets for the IO-1 panel, using 10 µL of plasma defined by 
the lower and upper limits of quantification (LLOQ-ULOQ).

Figure 5. Intra-day and inter-day (n=3)  
precision for all IO-1 panel peptides.

Figure 3. (a) Standard curve generated by spiking SIL peptide standards into plasma at different concentrations covering  
3 orders of magnitude for peptide ATLLEEQLPLGK (Q9BQ51|PD1L2) (b) Chromatogram at the LLOQ level (0.05 fmol/µL).
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Figure 7. PD1L1 and PD1L2 target peptides detection in different matrices. 

Figure 8. A Venn diagram visualizing the number  
of distinct and common peptides detected in 
plasma and in cell lysate from the 3 panels.  

Table 3. Detection rates of the IO panels in different matrices using 500 µg of protein amount. 

Table 4. CellCarta immuno-MRM panels.

The multiplexed immuno-MRM assay panels available at CellCarta have undergone validation in  
accordance with the CPTAC guidelines. The panels presented here allow for the precise and  
accurate quantitation of up to 113 important immunomodulatory proteins over a wide dynamic 
range. The approach offers exceptional sensitivity for detecting low-abundance proteins. It provides  
valuable complementary data to classical methods of tissue-based protein expression and has been  
published in several renowned research papers investigating a broad range of cancer types. Moreover, our  
ability to readily multiplex analytes using LC-MRM significantly expands the potential for large-scale protein  
network analysis. 

We thank Jeffery Whiteaker and Amanda Paulovich for developing these panels and their invaluable support in its successful 
implementation at CellCarta.
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STABILITY

Figure 9. The stability of the enriched peptides was determined by analyzing aliquots of the medium spike level  
sample used in repeatability studies after storage at 4°C in the autosampler for 8 hours, storage at 4°C for 48 hours,  
after 2 freeze-thaw cycles, and after extended storage at -80°C for 5 weeks (Whiteaker., et al. 2021)2.
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INTRODUCTION

SAMPLE REQUIREMENTS (≥50 µg of protein) 

WORKFLOW

•	 For a subset of cancer patients, immune checkpoint-directed therapies have proven remarkably  
	 effective.  
•	 To benefit additional cancer patient populations, the development of safe and effective novel  
	 immunotherapy targets and combination therapies will require a deeper understanding of novel  
	 mechanisms of action, and individual drug responses. 
•	 Central to these advancements: Reliable, analytically validated assays for accurate measurement 		
	 of immune-related biomarkers in clinical samples.
•	 In response, we present: Three highly multiplexed anti-peptide IP-LC/MRM assays (IO-1, IO-2,  
	 and IO-3) allowing to quantify up to a total of 113 immunomodulatory proteins across a diverse range 
 	 of matrices.

•	 Matrices were spiked with stable-isotope-labeled (SIL) peptides, denatured, reduced, alkylated, and  
	 digested using Lys-C/Trypsin.
•	 Immunoaffinity capture involved overnight incubation with anti-peptide antibodies on protein G  
	 magnetic beads. Automated washing and elution of peptides from antibodies were performed  
	 using the KingFisher platform.
•	 Enriched peptides were analyzed by LC-MRM analysis. Data analysis was performed using the  
	 Skyline and MultiQuant software.

The more material is processed the better is the sensitivity of the assay.

ASSAY MULTIPLEXING CAPABILITIES

Table 1. Proteins targeted for the multiplexed IO-1, IO-2 and IO-3 immuno-MRM assay panels.  

Up to 50 targets can be quantified in an assay. In cases where only very limited amounts of material  
are available, the supernatant from the initial antibody capture step can be used for further target  
enrichments1. This sequential immuno-capture feature allows to analyze up to 113 targets from just a  
single sample.

List of Antibody Targets


