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ABSTRACT

Purpose: Single-shot proteomics depth of coverage has been enhanced by multiple advancements.
Here we focus on the use of the Thermo Scientific™ Proteome Discoverer™ software with the
CHIMERYS™ intelligent search algorithm paring with wide window acquisition to optimize the depth of
proteome coverage in single-shot proteomics data.

Methods: We performed comparative analyses of standard runs using various gradient lengths,

RESULTS

Optimization of isolation window for data-dependent acquisition

To optimize acquisition strategies for use with the CHIMERYS intelligent search algorithm we
investigated the impact of isolation window on both OT/OT and OT/IT acquisition with an Orbitrap
Eclipse Tribrid mass spectrometer with a FAIMS Pro Duo Interface using -50 and -70 CV. These
results demonstrated a clear benefit to increasing isolation windows for both acquisition strategies

Performance improvements for longer gradients

To determine if improvements for 1-hour gradients also applied to longer gradients we also compared
the impact of isolation window and search strategy for 2- and 3- hour gradients using variable
isolation windows for OT/IT acquisition with an Orbitrap Eclipse Tribrid mass spectrometer with a
FAIMS Pro Duo Interface using -50 and -70 CV. These results demonstrated a clear benefit to
increasing isolation windows for both acquisition strategies with an isolation window of 1.5 Th

Figure 7. Comparison of the number of unique peptides and protein groups identified by
OT/OT data-dependent acquisition with 1 ug HelLa cell lysate digest with a 1-hour gradient
using variable isolation widths and different MaxIT values processed with Proteome
Discoverer software and the CHIMERYS intelligent search algorithm. These results suggest
using a slightly higher MaxIT value of 22 ms for OT/OT along with isolation windows between
2-4 Th provides slight performance improvements.
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Deep proteome coverage through differential ion mobility with the FAIMS Pro Duo Interface

Typical proteomics runs using the FAIMS Pro Duo Interface use one, two, or three CV values in
alternation throughout the run. To determine if CHIMERYS provides incremental improvements with
extensive gas phase fractionation through single CV value runs we also compared the number of
peptide and protein identifications between a single shot no FAIMS Pro Duo Interface run and
multiple runs using single CV values with a FAIMS Pro Duo Interface. These results demonstrate that

sample Ioapls, gncTJMdata-depenqlentT?cq.uisjti;an MS? isolation widthg. Data was acquired using'a - with an isolation window of 1.5 Th providir_lg_ t_he best results for OT/IT acquisition and between 2-4 Th providing the best results for OT/IT acquisition and between 2-4 Th providing the best results for 65000 8000 using the FAIMS Pro Duo Interface with individual CV values allows access to more peptides than
'II:'Q‘le'\r/lrgolz)ScsleDntlflcI tOrk;trap Ecltlpse Tribrid mass §pe(;;[rotrneter V[V)Ith or Wlth%uga 'I;r:ermo Scientific providing the best results for OT/OT acquisition. OT/OT acquisition. a0 without, and CHIMERY'S provides further improvements even with extensive front end gas phase
ro Duo™ Interface. Data was processed using Proteome Discoverer 3.0 software. : - - , - : . : )
P 9 Figure 1.fComg$;|§_lc3r:jotf ”:je nunzjbe([ of un!q_l:_e pep.ttlﬁzs anlo_| prtotelr} gHroLups II?(Iantlftleddpn t Figure 4. Comparison of the number of unique peptides and protein groups identified on 60000 600 fractionation.
: : : : o : average from ata-dependent acquisition wi replicates of HeLa cell lysate diges ; - . : o - - :
Results: Increasing the precursor isolation width for data-dependent acquisition in tandem with with agl hour aradient and vapriable isolzgtion widths usin pdifferent search strat%e s ingthe average from OT/IT data-dependent acquisition with 3 replicates of HelLa cell lysate digest 55000 Figure 6. Impact of |nd_|V|duaI FAIMS CV v_al_ue acquisition w_suallzed_ by ““‘?" 'on current (TIC)
processing using the CHIMERYS intelligent search algorithm results in improved protein and unique odr g 9% S g with a 2-hour gradient and 3 FAIMS CVs and variable isolation widths and a 3-hour gradient 7400 chromatograms on unique peptides identified using an Orbitrap Eclipse Tribrid mass
peptide identifications for both Orbitrap and lon Trap MS2 acquisition. These results are unigue to the Protte_ome Dlscofver_er Totf_twarg;;?mgwtork de;n;)r_}_s;ltra:]es an |_ncrter?seclljlltj/lr£g$g petptlllf:ies ztind and 3 FAIMS CVs using different search strategies in the Proteome Discoverer software 50000 l l I 7200 l I spectrometer. Processing with CHIMERYS in Proteome Discoverer 3.0 software (PD 3.0)
o : : : : rotein groups for isolation widths between 2- when using the intelligen : : - - - - - - - PN e
CHIMERYS intelligent search algorithm, as processing with Sequest™ HT using the same data does Eearch 3' orFthm 9 9 framework demonstrates an increase in unique peptides and protein groups even for longer 45000 2000 increases the number of unique peptldes_ldentlfled in most individual CV runs as well as the
not provide substantial improvements. 9 : gradients when using the CHIMERYS intelligent search algorithm compared to Sequest HT. 5 4 ) no FAIMS run compared to processing with Sequest HT and INFERYS Rescoring (PD 2.5).

Unique Peptides

Protein Groups

Unique Peptides Protein Groups

Isolation Width (Th) 4
m11l ms MaxIT ®m22ms MaxIT m®m35ms MaxIT

Isolation Width (Th)
11l ms MaxIT ®m22 ms MaxIT m®m35 ms MaxIT

Using no FAIMS Pro Duo interface identified 83,929 unique peptides while combined
individual FAIMS CV values identified 110,078 peptides, an increase of 31%.
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both OT/OT and OT/IT acquisition. This determined that MaxIT values of 15 ms for OT/IT and 22 ms
for OT/OT provided incremental improvements versus 10 ms and 11 ms, respectively. Longer MaxIT
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and increase throughput.

* |ncreasing the MS? isolation width for data-dependent acquisition to between 2-4 Th for OT/OT
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