Deeper proteome coverage of musculoskeletal samples
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ABSTRACT MUSCLE PROTEOME COVERAGE timsTOF PRO SUMMARY
Bottom-up proteomic analysis of skeletal muscle samples is Application of the typical proteomics workflow pipeline Parallel accumulation: In half the total instrument time, the timsTOF Pro increased
hindered _b_y the presence of_abundant and large proteins resulted in 2190 protein group IDs and 1998§ peptide IDs. Usage of nearly all ions (100% duty cycle) the number of protein and unique pe;_)tide identifications by
such as titin and myosin, which create hundreds to However, over 50 % of the data comes from just the top 15 _ _ _ one third, as well as more than doubling the number of
thousands of unique tryptic peptides. As a result, despite most abundant proteins, mostly titin, actin, and myosin Time focusing: lon species are accumulated for 50-100 ms peptide spectral matches. Both methods spent
offline fractionation, significant MS time in data dependent isoforms (Table 1). in the TIMS tunnel, however elution of each ion species from approximately a third of total acquisition time on the top 15
acquisition (DDA)-based analysis is spent cataloging a A B PSMs the TIMS tunnel happens within 2-5 ms most abundant muscle proteins, including myosin and titin.
small number highly abundant peptides rather than . Top 15 proteins_ m Space focusing: lon packages eluted at a specific time

point dependent on their mobility, resulting in cleaner MS/MS A ¢

SpeCtra timsTOF ' Standard 500000
. . . pro LC/MS 338143
All other Parallel accumulation serial fragmentation (PASEF) 400000
oroteins \45% cycle time: By synchronizing the quadrupole with the TIMS 300000

elution time, an average of 12 precursors can be fragmented 200000
. 134011

increasing the depth of proteome coverage. In this work, we
have compared our standard global proteomics workflow to "
the PASEF acquisition method on the timsTOF Pro
(Bruker). PASEF acquisition allows a significant increase in
sequencing speed by pre-fractionating peptides based on
their collision cross section (CCS). These studies found that
peptide-spectral matches were doubled, and protein
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within a 100 ms timescale. Intelligent software targets low- 100000

¥

level precursors multiple times for PASEF MS/MS

identifications increased by one third using PASEF o f : 0
ragmentation.
acquisition. Although these results were striking, we will ol I J B # PSMs
continue to explore additional prefractionation methods to | ot E s sempe T e s 5 _
musculoskeletal proteome for discovery proteomics of protein group identifications and 19986 peptides. A. cm—p— For ultra-fast DDA MSIMS pro
mouse and human skeletal muscle disease states. Normalized abundances of proteins in two TMT labeled with orthogonal ESI ..
LC/MS/MS replicates of mouse muscle tissue. B. Peptide l?;g:;fpfg;i:‘;hp;:ﬂiiﬂ;
spectral matches from the top 15 proteins versus the entire ultimate dynamic range and Figure 7. A. Protein group
BACKGROUND experiment PP Tor% e IDs (3478 vs 2222), B.
Myosin, actin, and titin comprise up to 25 % of the total =, :ggu?e) paerﬁ)(’;ICé:e ![Ic:))’?al(iasrar:t?e\rls
mass of muscle tissue. Together, these proteins interact to Table 1. Top 15 most abundant proteins in muscle tissue. ! '
create muscle contraction. There are over 40 myosin _Of PSN:IS |(3_381_?g|;’73134011)
genes in the human genome which encode 12 distinct Accession Description # PSMs | # Peptides N para eLtm/]I\S/I Iy 0 ana
protein classes. At over 35,000 amino acids or 3 mDa, titin _ standard LC/MS/MS runs.
. . . . . A2ASS6 Titin 71355 | 2192
Is the largest known protein; trypsin digestion results in over Q5SX39 Myosin-4 86501 | 261
3000 titin peptides.’ Q5SX40 Myosin-1 55832 | 242 : . . e 3
Ny MCG 140437, soform CRA G TR Figure 5. Schematic of timsTOF pro (Bruker Scientific.) CONCLUSIONS
thin-filament (actin)- 'KH. P13542 Myosin_8 35516 181
e W oy 000 w;w;w..;;;;-- 2 (Elggs\% gé?:!ﬂ'ﬂeb 12282 lgg timsTOF vs STANDARD LC/MS/MS Additional pre-fractionation and orthogonal techniques for
W m....% P13541 Myosin-3 15776 | 101 _ introduction of ions into the mass spectrometer are classic
R R R e Q02566 Myosin-6 15287 | 132 A representative muscle sample was prepared and means of improving the number of protein and peptide IDs in
W % mﬂ.% P07310 greatlnle k|na7e I\él_tylpe . — 15234 36 fraCtIOnated IntO 9 hlgh pH baS|C fraCtlonS EaCh fraCtlon was a global proteome experlment The SenSItIVIty Of trapped Ion
g W -. Q8R429 o P e TR 13923 | 67 analyzed using: mobility combined with the speed of PASEF monitoring
thick-filament (myosin) e P68134 Actin., alpha skeletal muscle 13055 29 (1) 180 min LC gradlent Wlth typICa| prOteomICS core Increased proteln and peptlde IDS by one thlrd and doubled
Hband B1AR69 Protein Myh13 _ 11415 | 90 Instrumentation the total number of PSMs in our mouse muscle tissue
Eg\%)l%% "Ar\fc?nc’)r?\lp:sinc:[d;]t1m:r?:il: 1 2232 ég - _ _ L system. We anticipate this technology will allow proteomics
Figure 1. Two-dimensional illustration of a sarcomere; o : (2) 90 min LC gradient onto a timsTOF Pro (Bruker Scientific) core workflows to expand proteome coverage in tissues
showing myosin, actin, and titin filaments.’ where several highly abundant proteins preclude deeper
HIGH THROUGHPUT FRACTIONS =S proteome coverage.
PROTEOMICS CORE WORKFLOW Instead c?f 12 hlgh pH basic frqctlons, a representative l
muscle tissue digest was fractionated into 48 samples ¢ REFERENCES
After lysis in 8 M Urea, proteins are reduced with TCEP, which were run in one day via Evosep-LC/MS/MS ﬂ PASEF scan solation  fragmentation - ——— =5
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