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Conclusion

1) Single shot experiments with FAIMS produce >8,000 protein and >100,000 peptide

2) 1,000 more proteins quantified with addition of FAIMS.
3) FAIMS gas phase fractionation works similarly or better than LC fractionation.
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Comparing proteomic depth with and without FAIMS. Comparison of proteomic depth achieved with
FAIMS (red), without FAIMS (dark grey), or from LC fractions without FAIMS (blue), in 4 hours (4) or 6 hours
(®) of instrument time. The top point consists of 2x3 hour runs, each with two CV internal stepping
(-45V|-75V and -60V|-90V). The top protein result for each method type is annotated.
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FAIMS sources transmit ions through inner and outer electrodes based on their difference in mobility when in a
high or low electric field is generated from an asymmetric waveform. Since this field causes the ion to disperse,
the maximum peak amplitude of the asymmetric waveform is referred to as the dispersion voltage (DV). lons
with a large enough difference in mobility between the high and low field migrate towards the electrodes, while
ions with no or limited difference in mobility are transmitted. The trajectory of an ion may be altered by the
addition of a DC voltage. Termed as the compensation voltage (CV), the selection of an appropriate DC
level will compensate for the drift of a specific ion or group of ions, allowing them to pass through the
device. By changing the CV (a), alternate groups of ions will pass. Thus, the CV provides a handle by which one
can control which population of ions are traversing the FAIMS device. The mobility, and thus the appropriate CV
to use cannot be easily predicted and must be determined empirically. (b) Schematic of device used in these
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FAIMS holds the promise of delivering true gas-phase fractionation for proteomics analyses by stepping through
multiple CVs. Previous implementation of FAIMS instruments have typically imparted reduced sensitivity to mass
spectrometry experiments because of low ion transmission. Planar electrodes suffer from diffusion causing a portion
of the ion population to crash into the electrodes. The gas dynamics of cylindrical electrodes cause the vast majority
of ions to collide with the center electrode upon entrance into the device. Recently a new FAIMS device with
improved gas dynamics has been described. In addition to reducing losses due to collisions with the inner electrode
the flow rate of the carrier gas has also been increased. Part of this redesign resulted in the gap between the inner
and outer electrode being reduced, allowing for an increased electric field strength from existing drive electronics.
The result is a reduced ion transit time (~20 ms). This reduction in ion transit time combined with ultrafast MS/MS
sampling (60 Hz) makes internal CV stepping (intra-analysis CV switching) practical, allowing for the simultaneous
analysis of multiple gas-phase fractions during a single analysis. Here we characterize how peptide ions behave in
the improved FAIMS device interfaced with nanoLC and a fast-scanning Orbitrap hybrid mass spectrometer. With
these data we recommend strategies for analysis of tryptic peptides and benchmark our results against fractionated
and unfractionated analyses without FAIMS. (c) FAIMS source interfaces between nanoLC emitter and Orbitrap Fusion
Lumos mass spectrometer. (d) Data collection scheme for standard analyses and analyses with internal CV stepping.

All results are from 60 minute analyses of human cell line K562 derived tryptic peptides, analyzed on an Orbitrap Fusion
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Comparing combinations of 3 or 4 CV data. (a) The various 3 CV
options were combinined and total peptide identifications are
compared. (d) Determining which 4 CVs to combine were tested
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Comparison of injection replicate LFQ with and without FAIMS. All datais from 4 hour analyses of 6 ug K562
tryptic peptides injected back-to-back. Data points have 70% transparency to show data density. For the FAIMS
analyses 4 CVs (-45V|-60V|-75V|-90V) were rastered across during the analysis (internal CV stepping). MS/MS
were collected for 0.6 sec at each CV for a total cycle time of 2.4 sec. Correlations of log2 LFQ protein intensity
values for injection replicates without FAIMS (a), and with FAIMS (b). (c) Correlation of averge log2 total protein
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