 Development and application of highly sensitive SIM and SRM-based
Y phosphopeptide immunoassays using the Q Exactive™ mass spectrometer
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Abstract

There is a clinical need to identify active signaling pathways in patient tumors from
very small biopsy samples to inform treatment decisions. Mass spectrometry-based
assays are desirable and are being more widely developed and implemented for
candidate biomarkers due to their exquisite specificity, relatively fast development
time, and their ability to be highly multiplexed. These assays have traditionally been
performed on triple quadrupole mass spectrometers, but the recent introduction of 7 7
the Q Exactive™ mass spectrometer has enabled pseudo-SRM assay development o pd | o

with higher resolution and excellent dynamic range. Here we demonstrate high : /// /7//
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limit of quantification values for these assays ranged from 100 amol to 1 fmol
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‘ 120 ms maximum ion time provided greater reproducibility than 60 ms and was selected for further studies
Figure 4. Testing SIM resolution settings. 600 zmol — 60 fmol each heavy-labeled peptide was diluted in 167 ng MKN45 cell line total protein tryptic digests, and samples were analyzed

using targeted SIM scans with 35k, 70k, and 140k resolution settings. Extracted ion chromatograms were generated using a mass accuracy of 10 ppm or 2.5 ppm for each of five peptides.

Peak areas were integrated and plotted against input peptide amount. Curve fits presented were generated to the linear portion of the 140k resolution data. Data points corresponding to

peak areas of samples with no heavy isotope-labeled peptides injected are plotted at log10 amol peptide=-2. Two example peptides are presented. Similar results were obtained for each

resolution setting, but background reduction and therefore improved sensitivity could be observed for some peptides when combining the highest resolution setting with a narrow mass window

(2.5 ppm) for peak detection. Consequently, 140k was selected as the SIM scan resolution for further studies.

Figure 5. Pseudo-SRM (PRM) scan evaluation. 600 zmol — 60 fmol each heavy-labeled peptide was diluted in 167 ng MKN45 cell total protein tryptic digests, and samples were analyzed using either SIM scan method or data-
independent MS/MS scans with an HCD NCE setting of 25%. Five daughter ions were selected from each spectrum for peptide quantitation. Extracted ion chromatograms were generated from each of these daughter ions as well as
the summed area of all five ions (labeled Composite). Peak areas were integrated and plotted against input peptide amount. Curve fits presented were generated to the linear portion of the SIM data and the composite daughter ion
measurements. Data points corresponding to peak areas of samples with no heavy isotope-labeled peptides injected are plotted at log10 amol peptide=-2. Representative data are presented. Background reduction affected by use of
PRM scans did not increase sensitivity of the assay as compared to SIM scans, since high resolution SIM scans (140k) were employed. For some peptides, a reduced linear range was observed when using the PRM scan (see FGFR4
peptide above), so SIM scans were selected for application of this method.

Figure 3. Testing SIM maximum ion time settings. 60 zmol — 600 amol each heavy-labeled peptide was diluted in 50 fmol BSA tryptic digests, and samples were analyzed using targeted SIM scans
with maximum SIM ion times of 60, 120, and 250 ms. Peak areas for each of five peptides were integrated and plotted against input peptide amount. Data points corresponding to peak areas of

samples with no heavy isotope-labeled peptides injected are plotted at log10 amol peptide=-2. Representative data are presented. Similar results were obtained for each ion time tested, but data for
60 ms method seemed slightly more variable, so 120 ms maximum ion time was selected for further studies.
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