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ABSTRACT Targeted Experiments — Triple Quadrupole Mass Spectrometry

_ o _ . The addition of FAIMS enhances the selectivity and sensitivity of peptides, thus increasing the number of available peptides
Purpose: To demonstrate a discovery to quantitation workflow for a peptide panel using FAIMS. per targeted protein and resulting in more options to be considered in creating the scheduled SRM table.

Methods: Used high resolution data to pick peptides for proteins and converted them to an SRM table to be analyzed on a triple quadrupole

mass spectrometer. The set of experiments was performed on a high-end triple quadrupole mass spectrometer capable of acquiring robust data

with less than 5 msec dwell times per SRM transition and variable dwell time settings per SRM transition. The SRM table is
Results: Improvement of 95% of the transitions monitored was facilitated by the new FAIMS source, which leads to lower limits of detection. presented in Figure 7. For each peptide, one to three transitions were selected to monitor; thus resulting in many transitions
for monitoring. In order to determine if there was enough dwell time, a visualization tool in the method editor software was
used to schedule windows, and is shown in Figure 8.

INTRODUCTION

Compound Retention Time (min) RT Window [min) Precursor (m,z) Product [m/z) Collision Energy (V] Min Dweell Time {ms) FAIMS CV [V)
Highly multiplexed protein panels are developed to enable routine sample screening while maintaining high throughput. The challenge of 458 | LNQMDODK[+) | 243 s 9622 sre3er 192 =
creating an analytically robust SRM method is the determination of which peptides to select per protein and the creation of the resulting SRM ji ﬁ:{’:{”‘:’?im jj; :j j::z: ::’:: j:j “::
table for confident data acquisition. Each protein added to the target list increases the total SRM count by 9, quickly causing acquisition IO Pevresrepeeyn prpe . J— S s -
challenges on triple quadrupole mass spectrometers as most proteotypic peptides cluster into small hydrophobicity groups. To increase the 462 | DSHGVAQURE-2) | 25.06 15 454749 567,252 155 50 .
selectivity space, we have incorporated a novel source, field asymmetric waveform ion mobility spectrometry (FAIMS) interface, for both 463 DSHGVAQUR(+2) | 2506 15 484749 572351 138 50 Flg_ure 7. SRM ta.ble of
profiling and screening to increase the selectivity metrics for an SRM method monitoring over 300 HelLa proteins in 60 minutes. 464 DSHGVAQWR(=2) | 2506 15 484749 794379 183 50 peptlc_ies tar.geFed in HelLa
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A stock solution of Thermo Scientific™ Pierce™ HelLA Protein Digest was used for all experiments, with the injection of 200 ng of Hela. j: E:E:::E:: j::z IL: z:i:i E:::j zj :':
Pierce Retention Time Calibration (PRTC) mixture was Splked in at 5 fmol/ulL. 472  HLTHAQSTLDAK(+ 29 15 661.346 970.495 248 50
473 VDC[+57.021464]T 29.25 1.5 699,292 1137 .43 2.1 60
LC/MS 474 | VDC[+57.021464]T | 29.25 1.5 699,292 1183 483 26.1 &
Hela proteome profiling was performed using an Thermo Scientific™ Easy-nLC™ 1200, Thermo Scientific™ Orbitrap Tribrid mass . ::EE:EEE; o - e e >
spectrometer with a Thermo Scientific™ FAIMS™ Pro interface. A HelLa digest was injected and analyzed using a single compensation 477 | AOGETSHHLGQN | 944 s — . 11 "
voltage (CV) setting by standard DDA methods and repeated for eight different CV settings. Each RAW file was processed to create a data 478 AIQGGTSHHLGQN 2944 15 561,285 106753 181 50
matrix of proteins and peptides, retention time, CV, and precursor and product ion distribution profiles.
Data Analysis
A routine was created to construct a scheduled SRM table for the top 300 HelLa proteins using over 2,500 SRM transitions. The SRM table — Dwell Time per Tk ¥ legends
was imported into a triple quadrupole mass spectrometer, the Thermo Scientific™ TSQ Altis™ mass spectrometer with the FAIMS Pro Number of Transitions per Cycle "2t =~ - S Duell time: >=025 & <10
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Figure 1. From left to right, the new FAIMS Pro interface, Easy-nLC 1200 system, and TSQ Altis triple quadrupole mass the chromatographic timescale.
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Figure 2. Workflow of discovery o — R PS—— For the different protein groups targeted, the optimal peptides were selected based on relative response in the discovery method, but more

to routine quantitation of o orbivap Fusion Lumos e importantly on the retention time and CV setting as the two values were used to create the final SRM table. Peptides were grouped into
a large peptide panel. D oxt overlapping retention time and CV bins to maximize duty cycle while maintaining analytical performance. Figure 9 depicts the variation of

transmitted ion abundance with CV value for two peptides.
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The discovery method was used to fully characterize the HelLa digest. Replicate sample injections using single CV settings significantly 2 I i I [ 2000 I i blue.
increase the protein coverage from 310 proteins without FAIMS to over 500 proteins with FAIMS. Example of the base peak is shown e o e e O FAS FAS FAIMS FAIMS FAIIS FAIS FAIMS FAIMS FAIS
in Figure 3, demonstrating the improvement using FAIMS. R — M o s s e NS g0t 0T
EREe PRTC, a well-known heavy labeled peptide standard was used to show overall intensity improvement using FAIMS, and the results can
RT 33214001 - = W 0 l ‘ be seen in Figure 10. The standard was then made into a dilution series to study if linearity or lower limit of detection can be obtained
. nseE 1] ” - using FAIMS. Figure 11 illustrates that the linearity is not affected by FAIMS, and Figure 12 demonstrates the ability to reach a lower
_: - S EAIMS | 0o P — LLOQ because of diminishing interferences in the quadrupole isolation window.
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Figure 3. HRAM spectra of the overall base peak chromatogram e S ;g; R2 = 0.9975 . y Figure 11. Peptide LTILEELR (heavy labeled)
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Optimization of compensation voltages is demonstrated in Figure 4 for three different peptides, showing the importance of using the s —————————rsy =
correct CV for individual peptides.
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Pinnacle software (Optys Tech Corporation) offers capabilities of searching routing (either spectral or sequence matching), new 95% improvement i | oo ww . e
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Figure 6. Screenshot of workflow of the selection of proteins/peptides from Pinnacle. others.
In addition, the resulting data are used to create a four-dimensional library that consists of the protein and corresponding peptides, and I hermo Flsher
for each peptide, the measured retention time, CV setting, and optimal precursor m/z value and product ion distribution. PO73231-EN 0919S

SCIENTIFIC



	Slide Number 1

