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ABSTRACT Targeted Experiments — Triple Quadrupole Mass Spectrometry

The addition of FAIMS enhances the selectivity and sensitivity of peptides, increasing the number of available
peptides per targeted protein and resulting in more options to be considered in creating the scheduled SRM

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

Purpose: To demonstrate a discovery to quantitation work flow for peptide panel using FAIMS.

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 presented in Figure 7. For each peptide one to three transitions were selected to
INTRODUCTION monitor; this resulted in many transitions to be monitored. 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.

Results: Improvement of 95% of the transitions monitored was seen using the new FAIMS source which lead to lower limits of detection.

Highly multiplexed protein panels are developed to enable routine sample screening while maintaining high throughput. The challenge to
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Hela proteome profiling was performed using an Thermo Scientific™ Easy-nLC 1200™, Thermo Scientific™ Orbitra tribrid™ mass e — - e F -
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Data Analysis
A routine was created to construct a scheduled SRM table for the top 300 HelLa proteins using over 2500 SRM transitions. The SRM table owell Time per T4 v Legends
was imported into a triple quadrupole mass spectrometer, Thermo Scientific™ TSQ Altis™ with the FAIMS Pro interface and evaluated for Number of Transitions per Cycle "2 = - . mﬂﬁ;@&}:ﬂﬁifg
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Figure 1. From left to right, the new FAIMS Pro interface, Easy Nano 1200, and TSQ Altis triple quadrupole mass spectrometer. 300 the chromatographic timescale.
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Figure 2. Workflow of discovery to O —— Protein D F— For the different protein groups targeted, the optimal peptides were selected based on relative response in the discovery
’ and/or individual CV Fractionation ectral Librar . . . . .
routine quantitation of a large peptide samples Ombitrap Fusion Lumos P eation . method, but more importantly on the retention time and CV setting as the two values were used to create the final SRM table.
panel. = Peptides were grouped into overlapping retention time and CV bins to maximize duty cycle while maintaining analytical
performance. FIG. 7 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 i blue.
increases the protein coverage from 310 proteins without FAIMS to over 500 proteins with FAIMS. Example of the base peak is shown e e e e e o O o EAIS FAAS FAIIS FAIMS FAIS FAIMS FAIS FAIS FAIMS
in Figure 3, demonstrating the improvement using FAIMS. - Paws a0 45 %0 s & & 70 75 50 AMs &0 45 S0 55 &0 g 70 75
ok T PRTC, a well known heavy labeled peptide standard was used to show overall intensity improvement using FAIMS and the
s i E=z O L I 0 results can bee seen in Figure 8. The standard was than made into a dilution series to study if linearity or lower limit of
e L : e detection can be obtained using FAIMS. Figure 8 illustrates that the linearity is not affected by FAIMS, and Figure 9
o [’ = FAIMS S tszom I NQGGGLSSSGAGEGQGPK e demonstrates the ability to reach a lower LLOQ because of diminishing interferences in the quadrupole’s isolation window.
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Optimization of compensation voltages is demonstrated in Figure 4 for three different peptides, showing the | o N
importance of using the correct CV for individual peptides.
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Pinnacle software (Optys Tech Corporation) offers capabilities of searching routing (either spectral or sequence o mprovemen { =] o e A
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S » Field asymmetric waveform ion mobility spectrometry (FAIMS) can be used in a discovery environment to determine a
il T e i e peptide screening panel. These peptides can be put into a targeted panel to be monitored by a triple quadrupole mass
N spectrometer. The use of the FAIMS Pro interface increases signal-to-noise of these peptides.
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In addition, the resulting data are used to create a four-dimensional library that consists of the protein and corresponding I hermo Flsher

peptides, and for each peptide, the measured retention time, CV setting, and optimal precursor m/z value and product ion

distribution. SCIENTIFIC



