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Efficient glycopeptide profiling requires an integrated workflow that combines
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PASEF® data acquisition on a timsTOF Ultra 2 mass spectrometer for high-
throughpu-t’ hlgh Sensrtlvrty glycoprOteomlc analySIS The methOd WaS applled to A) VVL H\P\DWY\S Q]v D‘I.]GWLNI\K B) EG.ModifiedPeptide FG.Charge EG.ApexRT FG.PrecMz Assigned Modifications ::er::xh:o:::a:::s Total Glycan Compeosition
plasma (C|trate' aﬂd EDTA-aﬂTICOagU|aTed) aﬂd C€|| |y88t68 (Hel_a aﬂd K562), m/z: 1333.9280 1/K0:1.18 RT:46.74min  z:3+  Fragmented Bonds: 14/15 VVLHPNI2319]YSQUDIGLIK | 3 4573898166666667 13339285 6N(2204.7725) ”EE:Q(FTh:ffet,cal et
demonstrating significantly increased glycopeptide identifications (by up to 9-fold) and £ o |
: QT . Y Y g % o e
improved reproducibility across replicates. These findings highlight the need for g w e, . m;ﬂ
optimized sample preparation and data acquisition strategies for glycoproteomic R&D, g Tl o s 1] “H ':
. . : : : : g ol L E—
offering a scalable solution for fast, precise, and comprehensive interrogation of the N- SooE e s o G o e E9 e
M M M [a] 200 400 ao0 800 1000 1200 1400 1600 1800 2000 200 2400 2600 <.1>
glycoproteome in both basic and applied research. o o] : | )
g — 0 O % o gaa 0. ... 50
R i
Methods UV S 1o sk dg 5
s - e N O O O WU N A
Lysi denaturation e e e e
o ustenn, el — R T T R e
e / \ ﬂon mobllltygmdeh x 1|! [ EHSNE IS WA | £ A E | | fig t
Automated H|L|C LC'MS/MS Wlth g 50 S-H20 HNﬁSNppgmm !tz Igure | . Xamp e g yCOpep | e SpeC rum
| Enrichment GlycoPASEF PPN e match identified by both GlycoScape and
Digestion || 3.5hrs i g™ HN oG MSFragger. Consistent fragmentation patterns
1-3irs — confirm the robustness of the workflow.
Peptides
Clea nu p Oxonium Evidence: Single vs. Stepped
0.5 hrs . nanoElute2p / A) Glycoproteins Glycopeptides B) 80 :
\ PreOmics IST kits / | _ 0 an timsTOF Ultra 2 ] G 14000 - ,
T peptide e lzzzz g
2 ﬂ oxonium / e Seo) 240
. 3 45eV . 4000 - §
;.\" - J 1000 - 2000 - Ozo
/ —- Sinlgle ethod Stepl)ped
""""""""""" B -igure 5. Comparison of Glycoprotein
.o collistoncel 0) dentifications Between Single and Stepped
.. o . Fragmentation Methods (A) Counts of
. | | | . | B ws (R o GlycoPSMs, glycopeptides, and
Figure 1. Automated glycoproteomics workflow integrating Hydrophilic Interaction ’m glycoproteins identified with and without
Liquid Chromatography (HII_.IC) enrlchment with ion mobllﬁy-gu!ded LC-MS/MS. y 499 stepped CID. (B) Oxonium evidence under
Samples undergo denaturation, reduction, alkylation, and digestion, followed by single and stepped CID conditions. (C) Venn
automated HILIC glycopeptide enrichment using the Bravo AssayMap with CU

diagram showing glycopeptide overlaps

cartridges. Enriched peptides are analyzed on a timsTOF Ultra 2 coupled with across three Hel a replicates

nanoElute 2, employing GlycoPASEF for ion mobility separation and stepped-energy
CID for optimized glycopeptide fragmentation. The datasets were analyzed with real-
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o ) 8 Plasma) Profiles in Enriched and Non-Enriched Samples, revealing both global enrichment
N e 2 effects and species-specific glycosylation trends.
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Figure 2. Comparison of Glycoscape and FragPipe Glycoproteomic Analyses Across showed comparable improvement results, confirming workflow robustness. Combining
Sample andltlons(A) Glycoscape: Average counts of GlycoPSMs, glycopeptides, and automated HILIC enrichment with glyco-PASEF® on timsTOF Ultra 2 offers a scalable and high-
glycoproteins across unenriched and enriched Hela, K562, Citrated, and EDTA throughput workflow for comprehensive glycoproteomic profiling. Enhanced glycopeptide
samples. Venn diagrams depict glycopeptide overlap among replicates for identifications and improved reproducibility make this approach ideal for biomarker discovery
Hela_HILIC and K562_HILIC.(B) FragPipe: Similar analysis with FragPipe, highlighting and disease characterization.

identification counts and replicate overlaps for the same sample conditions.
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