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Quantitative, comprehensive multi-pathway signaling analysis using an optimized phosphopeptide enrichment method combined with an internal standard triggered targeted MS assay
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ABSTRACT RESULTS Figure 7. SureQuant Acquisition Method Delivers Intelligent Detection of Targets

Introduction: Figure 2. SMOAC Enriched Multi-Pathway Phosphopeptide SureQuant Profiling

There is broad interest in quantifying dynamic protein phosphorylation states in cellular signaling pathways under Su reQu ant method
different conditions. Enrichment is necessary for better detection of the low abundant phosphorylated proteins, and

LC-MS Analysis

multiplexed quantitation reagents parallelize processing across a multitude of experimental conditions. We have
combined SMOAC (Sequential enrichment of Metal Oxide Affinity Chromatography), 146 AQUATM heavy-labeled ‘

phosphopeptide standards, and SureQuantTM targeted MS to evaluate changes in phosphorylated protein abundance &8y Sequential Metal Oxide Affinity
under different stimulation conditions. The specific phosphopeptides have been chosen to cover biologically interesting Chromatography (SMOAC)
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Results: m/z
We have previously described our optimized SMOAC phosphopeptide enrichment method and we have shown with that |
method significant improvement in the number of phosphopeptides identified. In this study, we developed a targeted @
assay based upon 146 AQUA heavy-isotope phosphopeptide standards. More than 90% of heavy peptides were ;
quantified with high sensitivity and reproducibility across different MS acquisition methods. The phosphopeptide . ‘QUANT MODE’
standards spiked into stimulated HeLa/A549 cell digest, followed by enrichment using the SMOAC method, allowed High Quality MS2 of |
quantitation of about 60 endogenous phosphopeptides and 134 heavy phosphopeptides by PRM or SureQuant method. Target y
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Conclusion: Figure 3. LC-MS Analysis of 146 Synthetic Phosphopeptide Standard '
This phosphopeptide standard with novel targeted MS analysis allowed quantitation of phosphorylation changes from
>80 signaling pathway proteins. R 000- 14000 SMi7B o Figure 8. SureQuant Analysis of SMOAC Enriched Multi-Pathway Phosphopeptides
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HiSelect™ Fe-NTA phosphopeptide enrichment kit (PN#A32992). Replicate samples for all TiO2 enrichment steps and LC-MS/MS acquisition = 8X gas phase showed better quantitation compared to precursor-level (DDA) analysis.
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LC-MS Analysis
Figure 6. PRM Analysis of SMOAC Enriched Multi-Pathway Phosphopeptides = Multi-pathway phosphopeptide profiling with SureQuant IS triggered method utilizes the presence of synthetic isotopically
labeled heavy peptides to enable sensitive and reproducible target multiplexing measurement of about 146 phosphopetides
For the LC-MS analysis using DDA or DIA method, Thermo Scientific™ EASY-Spray™ C18 LC column (2 ym particle in a single analysis with accurate and precise quantitation.
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PRM analysis of SMOAC enriched phosphopeptides from A549 (+hIGF) and HelLa (+hEGF) resulted in accurate and
precise quantitation of about 60 light and 134 heavy IS phosphopeptides. Improved signal to noise and sensitivity was

~
observed with new Orbitrap Exploris™ 480 (Figure 6). Differential expression of many phosphopeptides observed between PO65550-EN-0919S Th F h
two cancer cell lines (data not shown). ermo Is er
SCIENTIFIC

Skyline software (University of Washington) was used to develop targeted assay and measure light/heavy ratio and intellectual property rights of others.

calculate concentrations from unknown samples.
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