What's new in Bruker ProteoScape Package
2025b: GlycoScape




ProteoScape” B%n
Bruker ProteoScape Package

ProteoScape Package

= Bruker ProteoScape Package includes:
HP Z8 workstation with 2x GPU cards

Bruker ProteoScape™ GlycoScape™
: Ethernet SWltCh » Spectronaut 19 module « Run & Done
) . * Run&Done + Acquisition Control
= Bruker ProteOScape appllcatlon « Acquisition Control - Myriad workflow
* TIMSrescore
- « TIMS DIANN
= Including Spectronaut Core module e SRUKER :
. BPS Novor GlycoScape
= TIMSrescore, TIMS DIANN, TIMSquant
etc.

» Resume Animati ion

= Optional module: BPS Novor

GlycoScape application

= Myriad workflow
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ProteoScape™ B%n
What's new in Bruker ProteoScape 2025b

= GlycoScape utilizing the Myriad workflow for glycopeptide analysis
= Reminder of what's new in 2025:
= Spectronaut module updated to v19.0
= |ncludes diagonal-PASEF support
= |Improved deep learning models for increased identification
= TIMSrescore workflow
= Al/ML models for increased identification
= Dedicated quantitation workflow
= UlI/UX improvements
= Most columns are sortable
= First search functionality within table (case sensitive)
= Others ...
= Robustness and stability improvements
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GLYCOPEPTIDE ANALYSIS AT THE SPEED OF PASEF

GlycoScape™

Innovation with Integrity June 2-6, 2024



MULTIOMICS SOLUTIONS FOR THE POST-GENOMIC ERA BRUKER

GlycoScape” B%R

GlycoScape: real-time glycopeptide analysis workflow

GlycoScape utilizes the
Myriad workflow originally
described by Armony et al,
2023

Each spectrum is analyzed
for the presence of
oxonium ions, if found
then the spectrum is
separated into two
components

Oxonium lon Peptide Search

filter ProLuCID-GPU

Fragmentation _
pattern finder Glycopeptide

Peptide Merger
‘ Spectrum

The peptide spectrum
component is analyzed
by ProLuCID-GPU

The glycan spectrum
component is analyzed
by Myriad’'s composition
generator without any
glycan databases

Spectrum
modifier

Glycan
Spectrum

Glycan Search
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https://doi.org/10.3390/ijms24097869

GlycoScape” B%R

“A sister-product to Bruker's ProteoScape, GlycoScape now opens up the analysis of

glycoproteomic mass spectrometry data from the timsTOF platform for on-the-fly
processing without glycan database restrictions.”

o Myriad o Glyco-PASEF
__/ Workflow _—/ Optimization
Dr. Hans Wessels - Publication = Publication

RadboudUMC




MULTIOMICS SOLUTIONS FOR THE POST-GENOMIC ERA BRUKER

w <)
GlycoScape: real-time identification of GlycoScape™ sROKER
glycopeptides from NIST mAB reference standard

141 50ng Trypsin digested
H Run1

12 - Run2 NIST mAB analyzed with
S 10 - Rung 35min nLC gradient on
n 0
s 4 timsTOF Pro2
S 6 With GlycoScape:
o : .
* 49 |dentify glycopeptides

27 I I I I I In real-time

. | [] [] [] , .

H4N4F1SO  H3N4F1SO  H5N4F1S0  H3N3F1S0  H4N3F1S1T  H3N3FOSO  H5N3F1SO  H5N2F0SO  H7N4F1S0  H4N5F1S0 Wlth reSU|tS ava||ab|e
G1F GOF G2F GOF-GIcNAc GO-GIcNAc  M5GOF Man5 G1F+GIcNAc

seconds after
= GlycoScape, utilizing the Myriad workflow (Armony et al., 2023), identifies 12-20 glycan

compositions (depending on acquisition method) on the IgG heavy-chain of the NIST mAB acquisition ends
reference standard, in line with the interlaboratory study by Leoz et al., 2020

= Shown above, top 10 most abundant glycan compositions identified Data provided by:
Ho-Tak Lau and Richard Rogers

Umoja Biopharma, Seattle, WA USA

. - - Acquisition methods based on:
~YE - https://doi.org/10.3390/ijms24097/869 .
®°  hitps//doiora/10.1074/mep.RA119.001677 https://doi.org/10.1021/acs.analchem.3c05874

© 2024 Bruker  For Research Use Only. Not for use in clinical diagnostic procedures Innovation with Integrity June 2-6, 2024


https://doi.org/10.3390/ijms24097869
https://doi.org/10.1074/mcp.RA119.001677
https://doi.org/10.1021/acs.analchem.3c05874

Glycan PSM fraction (%)

MULTIOMICS SOLUTIONS FOR THE POST-GENOMIC ERA

GlycoScape shows great specificity for the
identified glycan compositions N HILIC enriched Human
s plasma samples:

TS ? m LLL] Treatment with

60 - QEQ Qf Exogalactosidase
shows only the
50 1 unprotected Galactose
10 | residues are removed
Treatment with
30 - Exosialidase shows
only sialic acids
20 1 residues are removed
10 - Sequential treatment
of Exosialidase
0 - - = = —— followed by
HS5N4F0S2  H5N4F0S1 H4AN4F0S1 H5N4FOSO  H6NSFOSO  H3N4F0SO  H3NSFO0SO ExogalactOSidaSe
m Neat mExogalactosidase Exosialidase Exosial. -> Exogal. .
Removes: O Removes: ¢ Removes: ¢ O shows de—protectlon
and removal of
For simplicity, the average of 2 replicates is shown for each condition. Galactose residues.
~ Qi -~ Data provided by: Fokje Ziljstra, Gad Armony, Alain van Gool, Dirk Lefeber and Hans Wessels.
R RadboudUMC, the Netherlands

© 2024 Bruker  For Research Use Only. Not for use in clinical diagnostic procedures Innovation with Integrity June 2-6, 2024



MULTIOMICS SOLUTIONS FOR THE POST-GENOMIC ERA

GlycoScape shows great specificity for the
identified glycan compositions

In HILIC enriched Human
plasma samples:

80 1 Treatment with
2 Zg | Exogalactosidase
fﬁ 3 50 shows only the
5 540 | unprotected Galactose
28 30 1 residues are removed
S5 20 A
* 10 . Treatment with

0oL =

Exosialidase shows

Neat Exogalactosidase Exosialidase Exosial. -> Exogal. - -
only sialic acids
2 %] residues are removed
@© 50 _
S 40 . Sequential treatment
p . of Exosialidase
5 followed by
20 - .
g Exogalactosidase
o i .
5 0 shows de-protection
a® 0 -
Neat Exogalactosidase Exosialidase Exosial. -> Exogal. and removal Of
Galactose residues.
~ @ -~ Data provided by: Fokje Ziljstra, Gad Armony, Alain van Gool, Dirk Lefeber and Hans Wessels.
R, RadboudUMC, the Netherlands
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Using GlycoScape



Open the GlycoScape Application

» Resume Animation

'%" = |Login as usual, then the idle screen will present the
choice of application to enter

= Choose GlycoScape

= On first use, EULA will be presented for
acceptance.

Bruker Glycoscaps End User License Agreement

ET;EE)SPE"

License Agreement
Brubier Seientific LLC and Afflites (‘8DAL) Product License Agreement and Linited We jaranty

“This End User L

behaif of and under
his Aqresment, which by hes reference is icorparated herein) s "Agheement)is & birding sgeeement betwese Bruber Sciantiic LUC s Affstes (DAL’ $0d the perscn of sty identified 0 e
Puichass Order s T oasss [Licenase of youlyour ).

Thenain e

package Muwm%nm&mmmwmw

1. Ucense Graet.

i return for peyment of th lioense fes for s Agreement, you . limited license (e
¥ your

2 Use Restmcsons

2aa

e B S T S 0 B S S SRR 3t e 1 oy f 0
B B o LS 2 T P e r i
=g mm%m"mm%wmm Hb T e R

eransiane, adapt

J—
Ps—p—
pe———
210t et et o
Responsiity 1o Use of Software
31 L bl o st s e ol ciors 1 e e . ben
@ccess 10 0 use of the Software
3T e ot s ot e ey Lt ot e £ s st e
Al ey e bl o st g T s g ol kb et
e Lo ey sl oty T o o e oot oy oy o o e foi
R
— - Yo P sy vt i hrner et
et ettt
o T
— et o T, !
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Co<)
BRUKER
(>
Create a configuration for real-time or offline re-analysis

= Default parameters should work for human derived

oc - x
contpurions [T et < rasTa sam p | es
Fows [ oo+ W24 - DDA-RT PROLUCID GLYCO
dda Prolucid Glyco
da-RT Prolucid Glyco
¢ I
¥y Co
ay
Wy Pe N
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Co<)
BRUKER
<D
Myriad — GlycanIlD Parameters

L = Currently limited to the 5 sugar

A X

| building blocks shown

£ Configurations

WORKFLOW TASKS

PARAMETERS + P9 - NEW PARAMETERS  » Edit

mon s e = Typical human samples utilize
Sugar building blocks @

'a t - 5 Sugar Name Mass One letter code Min. sugar numbe Max. sugar number Use this building block? .

- o : . NeuAc but some cancer tissues
HexNAc 203.07937 N 1 7 yes
o dHex 146.05791 F 0 2 yes U‘tilize NeUGC

Myriad Decomposer 4 NeuAc 291.09542 s 0 4 yes

ecompose eptide NeuGc 307.0903 G 0 4 ne
Glycan mass tolerance @

= Most other species utilize NeuGc

~ Composition Ranker

Fragment ion mass tolerance @ Minimum fragment ion intensity @ maximum isotopic offset @ a n d n Ot N e U AC
20.0 ppm 0.01

relative | 2

y Y
s NeuGc
@ Show Advanced Parameters
Candidates Sink

HO OH
Mokapot PSMs \IrN

HO

PG-FDR

Summary Results

+ Apply Configuration X Cancel

© 2024 Bruker Innovation with Integrity | 30 January 2025 | 13



C><)
BRUKER
(D
Myriad Decomposer — Oxonium lon Filter

= |f NeuGc is selected in the GlycanlD, then the
default Oxonium lon Filter and Oxonium ions list

“ needs to be modified:
= R Sy = Oxonium lon filter:
/ = |ons considered: S, S-H20, HNS, N, HN, HNF
' E— —— = Default NeuAc: 292.102693, 274.092128,
- e ,, 657.234889, 204.0867, 366.139472,
512.19793

= NeuGc: 308.0976, 290.087, 67/3.2298,
204.0867,366.139472,512.19793

= NeuAc & NeuGc: 292.102693, 274.092128,
65/.234889, 308.0976, 290.087, 6/3.2298,
204.0867,366.139472, 512.19793

© 2024 Bruker Innovation with Integrity | 30 Januar y 2025 | 14



Myriad Decomposer — Oxonium lon list

P11 - NEW PARAMETERS  / Edt

© 2024 Bruker

= |f NeuGc is selected in the GlycanlD, then the default
Oxonium lon Filter and Oxonium ions list needs to be
modified:

= Oxonium lon List:
= |ons considered: S-H20, S, HS, NS, HNS, HNFS, H2NS,

H2NFES, F, H, N, HF, H2, NF, HN, N2, H3, HNF, H2N, N2F,
HN2, H4, H2NF, H3N, N2F2, HN2F, H2N2, H5, H3NF,
HN2F2, H2N2F, H3N2, H6, H2N2F2, H3N2F, H3N3, H7,
H3N2F2, H3N3F, H8, H3N4, H3N3F2, H3N4F, HO,
H3N4F2, H10, H11, H12

Default NeuAc: 274.0921, 292.1027, 454.1555,
49417479, 657.2349, 803.2928, 819.28//, 965.3456,
147.0652,163.0601, ...

NeuGc: 290.0870, 308.09/6, 470.1504, 510.76969,
6/3.2298, 819.2877,835.2826,981.3405, 14/.0652,
163.060T, ...

NeuAc & NeuGce : 274.0921, 292.1027, 454.1555,
49417479, 657.2349, 803.2928, 819.28//, 965.3456,
290.087/0, 308.09/6, 470.1504, 510.16969, 6/3.2298,
819.287/7/,835.2826,981.3405, 147.0652, 163.0601, ....

Innovation with Integrity | 30 January 2025 | 1%



ProluCID

PGFOR

PARAMETERS

© 2024 Bruker

<)
BRUKER
(<)

= By default, it semi-tryptic searches are
recommended. Typically, this is done in
conjunction with a smaller FASTA file (secreted
. proteins only) or some such, if not a longer than
acquisition search is likely.

=, Variable modification of by N-Acetylhexosamine on
Asparagine must be specified for the Myriad
workflow to function correctly = 203.07938@N

Innovation with Integrity | 30 January 2025 | 16
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Co<)
BRUKER
(D
Summary results

= Often times when a small database is utilized for
protein identification, it's desirable to set the Protein

Q-value cutoff in the Summary Results to a value
| — oo greater that 0.07. By default, results upto 0.1 are
eeeeeeeeeeeeeee shown.

= For very small FASTA files, such as NIST mAB
e - with only contaminant proteins, the Summary
Results protein Q-value filter can be set 1 so that

visual elements can be utilized in GlycoScape

© 2024 Bruker Innovation with Integrity | 30 January 2025 | 17



Co<)
BRUKER
>
Quant with GlycoScape

= After single run analysis, >2 samples can be
selected for quantitation

£ Configurations

wosormare = Global FDR is calculated across selected
samples

LabekHree quant workflow from Glyco Mokapot IDs

= Then XIC extracted for all (glyco)peptides above
user specified g-value

" = maxLFQ based protein quantitation is provided

= Currently missing match-between-runs type
functionality ... only quantified precursors identified
in the run (no transfer between runs)

Innovation with Integrity | 30 January 2025 | 18



GlycoScape Specific Views



Mass Error Plots

Line Chart YEEERSLAM TIC Plot = Glycans 4

PEPTIDE PPM ERROR
Show Dots offtine | [ Realtime
Delta mass error

(ppm)
30

GLYCAN PPM ERROR
Show Dots offtine | [ Realtime

Delta mass error
(ppm)
20 | —— S

© 2024 Bruker

<)
BRUKER
(<)

= Glycan and Peptide mass errors are plotted

independently

Innovation with Integrity |

30 January 2025
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<)
BRUKER
(<)

Chord Diagrams — Sample view

= From Samples view, a chord diagram can be
accessed for each sample (only one sample can be
shown at a time)

et ey e (v | = Diagram shows all identified glycan
compositions and which protein groups they
were found on

sssssss

= Node size = PSM counts

= Additional, bar graph of counts of each Glycan
composition

A

Innovation with Integrity | 30 January 2025 | 21
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BRUKER
(<)
Protein View

= Any potential glycosylation motifs are underlined in
the sequence
= Chord diagram for glycan compositions mapping to
peptides is accessible

© 2024 Bruker = e Innovation with Integrity | 30 January 2025 | 22



PSM View

= PSM View
= Top show peptide candidate

€ Back Projects  BPS20250  Plasma_Stepping_Slot1-01_113807  Pro SpIPODTIBHPT_HUMANSpiPODTISHPTR_HUMAN  Peplides

PEPTIDES Q. 2 . T
GsA.  saTLAGLS - PRGA ]
o e it | stz | Bottom show glycan candidate compositions
472 QAKMYSHHNE3 79380 TTGATUNEILLT e 0z ooz
2 MVSHHN(203 07938)L] TUNEQWLLT. true 0.4024 0.0007
’ K MVSHHN(203 07938 )LTTGATUNEGWLLT e 0274 2000
B 8844 IEK VVLHPH(203 T7938)YSQVDIGLIK LKQ HeaFoST e 088 00007 | 0| ppm 0| % oasepeak m
5 0057 QAKM(1599491 (203 HENAFOST e 0007 1@ By | Mo 0 [ we o | Vl W I
o o064 203.0793UTT6 HoNAFOS) e 0000
; ez e a0z vvLHP'nlY'slgivprelLlT' . .
810143 QAKMYSHHNGUSO793)LTTGATLINEQWLLT SNAFLS) e 1.83% o000 WZU29IS3 UKIDOT  RTZ3ATMn T4+ Fregmened Bonds 1415 th a n O n e | S OS S I b | e
0 0140 QAKMVSHHNIZES O7508)LTTGATLINEWLLT HsNaFoS! oy oasze 0.0007
100
10 158 QAK MVSHHNE2I3 07838)LTTGATUINEG) HiNgFoST e 1,603 00007 E
. ST —— Hanaros1 e P i
2 0174 QAKMVSHHN(203 GATUNEQWLLT HSNAFOST true i
3 7 SHHN(203 07938)LTTGATLINEQ HSMAFOST true 3.0674 20
2
4 e e 11109 00007
5 e e
Hsmaros! e
) QAKMYSHHNGDS [ e 0000
a QAKMYSHINE HanaFosT - 00007
9 QAKMVSHHNZDS 07 R e 17804 00007
x 0469 QAKMVSHHN HanFST e 2047 aoom 2
50 .
0048 100 . , . , . ®
- 200 400 600 800 1,000 1.200 1.400 1600
e a2
. @ a0 o s 1o 10 40 16w
2 SNAFOS2 e 02345 00007 0 ' u et rult
o ! 8 o I e i
“ HSN4FOS: true 07074 0.0017 2 HIN e pepsh_f
%
HaFo e 2162 %
2 HEN4FOS2 true 17851 0
z DZT1 QRIS 90491 SIVHINIZ HeFOS2 e
n
] 0276 R e 1407 00007 H5N4F0S1
= ozse HaaFosz - 11674 00007
0 0315 QAKMIS BM9ISVSHHNGDS A HeeFOS: e 00007
0366 QK M(15 904915 VSHHN(203 07938 HaNFoS2 e 10160
52 351 QAK MVSHHN(203 D7S3E)LTTGATLINEG) Hanize e 13858 00007 L
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Co<)
BRUKER
>
Glycan View

SAMPLES Q 1, TSV 2
15 Sample Peptides Peptide FDR Glycans Sequences GlycoPSM PSM PSM FDR ] G |yca n V i eW C a n b e a CceS S e d fro m t h e S a m p | e ta b | e

1 20240425_NIST50ng_homeMethod2_1_1_5347 215 0.01 >2 154 1 2920 0.01

2 20240425_NISTS0ng_BrukerGlyco_1_1_5343 150 0.01 >3 105 22 1246 0.01 'I:O r ea C h S a m p | e

3 20240425_NIST50ng_modBruker1_1_1_5345 146 0.01 > 17 96 23 1632 0.01

4 20240425_NIST50ng_modBruker2_1_1_5348 131 0.01 > 14 87 26 1237 0.01

5 20240425_NISTS0ng_homeMethod1_1_1_5346 217 0.01 2 151 3 3208 0.01 [ | PrOVIdeS Chord dlag ramS for eaCh g |ycan

6 20240425_NIST50ng_modBruker2_1_1_5348 136 0.01 > 14 a1 29 1239 0.01

7 20240425_NIST50ng_modBruker1_1_1_5345 146 0.01 > 17 a7 23 1632 0.01 -t

8 20240425_NIST50ng_homeMethod2_1_1_5347 215 0.01 >2 154 2 2023 0.01 CO m p O S l l O n

< Back | Projects

Plasma_Stepping_Slot1-01_113809  Glyeans

GLYCANS Q LIS A W,
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Spectronaut 19 module in BPS



Increased identifications with Spectronaut 19
module in Bruker ProteoScape

12000 - 200000 -
] m BPS-SNv19 mBPS-SNv18 SNv18

10000 1 160000 - ]
8000 - 120000 ]
6000 1
4000 - 80000
2000 40000 -

0 - 0 -

Protein Groups Precursors Modified Peptides
Sequences

A three species mix of human, E.Coli and Yeast analyzed with a 45min active LC
gradient on timsTOF Pro 2 was re-analyzed in BPS using the directDIA workflow.

Reminder: The Spectronaut module in BPS uses directDIA+ (Fast) by default, where the Spectronaut
standalone uses directDIA+(Deep) by default. For comparison, be sure to uses the same settings. In the
examples above, directDIA+(Fast) was utilized.

- confidential -

ProteoScape” B%R

= Onaverage a 13% gain in
identifications can be
observed between SN18
and SN19

New deep-learning
models are the largest
contributors.

DeepCCS
DeepFrag
DeepiRT
DeepQuant

Innovation with Integrity | 30 January 2025 | 26



PRE-ASMS 2024 PRODUCT UPDATES

BRUKER

ProteoScape” B%n

diagonal-PASEF support in BPS with SN v19

= BPS 2025 now supports the analysis of
diagonal-PASEF data, including synchro-PASEF
and midia-PASEF, with the Spectronaut v19
module’s directDIA workflow

MIDIA-PASEF https://doi.org/10.1101/2023.01.30.526204
synchro-PASEF https://doi.org/10.1016/j.mcpro.2022.100489

MCP _TECHNOLOGICAL INNOVATION AND RESOURCES

Synchro-PASEF Allows Precursor-Specific Fragment
lon Extraction and Interference Removal in
Data-Independent Acquisition

Authors

Patricia Skowronek, Florian Krohs, Markus Lubeck, Georg Wallmann, Ericka C. M. ltang, Polina Koval,
Maria Wahle, Marvin Thielert, Florian Meier, Sander Willems, Oliver Raether, and Matthias Mann

Correspondence Graphical Abstract
sander.willems@bruker.com; .
oliver.raether@bruker.com; precursor slicing in ms1 fragments

mmann@biochem.mpg.de

In Brief

The novel scan mode synchro-
PASEF efficiently follows the
natural shape of the precursor
cloud in the m/z and the trapped
ion mobility space. This
manifests in short cycle times
and high sampling frequency of
the eluting peptides and
fragment signal amplification.
Additionally, the seamlessly
movement of the quadrupole
nearly universally slices the
precursor in the ion mobility
dimension. The slicing position
adds tremendous specificity,
allowing deconvolution of the “]

#1

correct IDs

inversed ion mobility

fragment space to ‘pure
fragmentation spectra’
reminiscent of data-dependent
acquisition spectra.

-
false IDs

miz retention time

Highlights

Synchro-PASEF is a highly efficient scan mode for MS-based proteomics.

It allows very fast cycle times, amplifying the fragment signal three-fold.

Fragments are directly linked to precursors via precursor slicing.

Precursor slicing enables deconvolution to pure fragmentation spectra.

Synchro-PASEF unites the benefits of data-dependent and data-independent acquisition.

2023, Mol Cell Proteomics 22(2), 100489

® 2022 THE AUTHORS. Published by Elsevier Inc on behalf of ican Society for Bi istry and
Molecular Biology. This is an open access article under the CC BY-NC-ND license (http://
creati a/li by-nc-nd/4.0/).

midiaPASEF maximizes information content in
data-independent acquisition proteomics

Ute Distler'*, Mateusz Krzysztof Lacki'#*, Michat Piotr Startek’,

r*, Sven Brehmer®, Jens Decker*, Thilo Schild', Jonathan Krieger®,
is*, Oliver Raether’, Andreas Hildebrandt® and Stefan Tenzer'#
nology, University Medical Center of the Johannes-Gutenberg University Mainz, Germany
Mathematics, Informatics, and Mechanics, University of Warsaw, Warsaw, Poland
nstitute for Informatics. Johannes-Gutenberg University Mainz, Germany
* Bruker Daltonics GmbH & Go. KG, Bremen, Germany
“ Bruker Ltd, Milton, Canada
lelmholtz institute for Translational Oncelogy (HI-TRON) Mainz, Germany
* contributed equally
# correspondence should be addressed to
M.L. (matteo.lacki@uni-mainz.de) and S.T. (tenzer@uni-mainz.de)

2023/01/30

Abstract

dent acquisition (DIA) approaches provide P records of all pre-

nent ions. Here we introduce midiaPASEF, a novel DIA scan mode using mobility-
1coding of overlapping guadrupole windows to optimally cover the ion population in
nass to charge plane. Using overlapping ion mability-encoded quadrupole windows,
<mizes information content in DIA acquisitions which enables the determination of the
each fragment ion with a precision of less than 2 Th. The Snakemake-based MIDIAID
+s algorithms for multidimensional peak detection and for machine-learning-based clas-
Jrsor-fragment relationships. The MIDIAID pipeline enables fully automated processing
ional deconvolution of midia-PASEF files and exports highly specific DDA-like MSMS
e suitable fer de novo sequencing and can be searched directly with established tools
1, FragPipe and Mascot. midiaPASEF acquisition identifies over 40 unique peptides per
ides powerful library-free DIA analyses including phosphopeptidome and immunopep-

, DIA, DDA, PASEF, Scan Mode, scanning quadrupole, TOF

Innovation with Integrity | 30 January 2025 | 27
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TIMSrescore



MULTIOMICS SOLUTIONS FOR THE POST-GENOMIC ERA

The TIMSrescore workflow

MS2 Spectra 5oL UCID-GPU Candidates
Stream Writer

Traditional tims?rescore
Features

Peptide
MS?2 Writer l Validation
Mokapot

Based on the tims?rescore
workflow in MS2Rescore

Picked Group
FDR

ProteoScape” B%R

The TIMSrescore workflow:

|dentify peptides with
database search

For each peptide
compare:

Predicted fragment ion
intensity

Predicted CCS

Predicted retention
time

Validate peptides based
on all these extended
metrics

Create protein groups
from validated peptides

Innovation with Integrity June 2-6, 2024



MULTIOMICS SOLUTIONS FOR THE POST-GENOMIC ERA BRUKER

ProteoScape” B%R

TIMSrescore increases confident identifications

Absolute median weights, summed by feature generator

20000 - 13% In this Hela Elastase
16000 - 89% . digested triplicate
12000 - measurement:
8000 - B deeol .
I Peptides increased 8%
4000 - :
0 - PSMs increased 13%
Peptides PSM | . _ _ _
’ f Primary contribution for
m BPS 2024 m BPS 2025 - TIMSrescore Absolute median weight .
the gain was the
timsTOF optimized
fragment ion intensity
prediction by ms?pip
o 20900

© 2024 Bruker  For Research Use Only. Not for use in clinical diagnostic procedures Innovation with Integrity June 2-6, 2024



MULTIOMICS SOLUTIONS FOR THE POST-GENOMIC ERA BRUKER

. O
TIMSrescore increases confident identifications for ProteoScape’ sROKER
phosphorylation enriched data

4000 1 79 . 6% % 0 % -
) 8% 0 8% 6 Phospho-enriched
53000 1 dataset shows:
G | .
< 2000 Protein groups
2 .
£ 1000 A increased ~7%
0 - Peptides increased
C1 T3 159
25000 - 1%
10% ° 11% 23% TIMSrescore
20000 - 12% 11% : .
. consistently increases
g 19000 - phosphorylated peptides
(@R o
£ 10000 - and protein groups
5000 -
O _
C1 C2 C3 T T2 T3

P m BPS 2024 mBPS 2025 - TIMSrescore

Innovation with Integrity June 2-6, 2024



MULTIOMICS SOLUTIONS FOR THE POST-GENOMIC ERA BRUKER

ProteoScape” a%n

TIMSrescore increases confident identifications for
immunoproteomics data

12000 20000 - TIMSrescore increased
18000 A ' R
10000 conf!dent MHC-|
16000 + peptides by 8% and
8000 14000 - MHC-II peptides by 18%.
% 12000 - _ -
2 6000 2 10000 | timsTOF optimized
Q & 2000 4 fragmentation ion
4000 : IR
6000 4 intensities and CCS
5000 4000 4 predictions were largest
2000 - contributors
0 0 -
MHC | MHC Il MHC | MHC I
m BPS 2024 m BPS 2025 - TIMSrescore For |arge search spaces, such as
M f“_?“ap°tReS°°’e_E"9‘“e | — immunopeptidomics it is
- ’G e Je”f =0 ki =0 necessary to adjust the Training
R and Test FDR to be less stringent
~ e Raw data from: Hoenisch Gravel, N. et al. TOFIMS mass spectrometry-based immunopeptidomics refines (0.01->0.05)
- tumor antigen identification Nat Commun 14 -7/ Q)
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UI/UX improvements in BPS 2025

= Samples, Proteins and peptides tables have a case

sensitive search bar

= Samples, Proteins and peptides tables can be

sorted by user desired columns

= Columns in protein and peptide tables have been re-
arranged to provided most queried information to
the front

= All Tables have row number and top right shown

total # rows in the table.

© 2024 Bruker

£ Back | Projects

CONFIGURATIONS

5 cConfig #

1

2

3

4 | B, C104 - New Configuration

B, C135 - Copy of G134 - SN1919

| 8 c134 - 19 190624 glygly

DIA HYE SN19 - 60min Gradients

: B, C137 — New Configuration

5 | BC75-SN19HYE

Sample
G9215
G9196
G9212
G9203
G9208
G919z
G189
G9199
G9185
G9182

G9215

Parameters

Ea P109 — Semi-Nterm

Bx P106 — Phospho Biotin Deami-NQ

Ex P105 - GlyGly

B P80 — New Parameters, P79 — N

B P56 — directDIA Fast, P63 — New...

Config # | Protein Group@ Protein FDR Peptides

| c137
|c7s
|c7s
|c7s
|c7s
|crs
|c75
|c7s
|c7s
|c7s

|c7s

y 8872
» 9529
> 9724
» 9771
» 9953
> 9979
> 10004
» 10016
» 10081
> 10268

» 10270

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

>
>
>
>
>
>
>
>
>
>

> 85683
100805
100832
102287
105424
107156
104433
107827
106502
108502

105009

ProteoScape™ B%n

FASTA
= F9 — HYE Uniprot
= F14 - HYE Uniprot Isoforms iRT
= F14 - HYE Uniprot Isoforms iRT
= F12 - New Fasta

= F1 - HYE Uniprot

Qualitative IELIIE

£ Manage Configuration |

Spectral Library Token

IR Copy to Clipboard

IB Copy to Clipboard

LTSV B2

1, Artifacts

Peptide FDR Sequences Precursors Precursors FDR PSM

0 83155 100309 0.01

0 97302 121004 0.01

0 97163 121202 0.01

0 98645 123340 0.01

0 102037 126905 0.01

0 103798 127481 0.01

0 100647 121757 0.01

0 10440 129651 0.01

0 103087 126001 0.01

0 104478 126571 0.01

0 101549 125560 0.01
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UI/UX improvements in BPS 2025

= (Clicking on protein
coverage maps, jumps to

peptide view

= Peptide view table
simplified by showing
modification in the peptide

sequence

= Prolucid ppm mass error
corrected for amplitude

and isotope mismatches

© 2024 Bruker

€ Back | Projects = DDAHYE TIMSrescore HYE124A_rep3_G9197 Proteins
PROTEINS Q LTSV 2 PROTEIN COVERAGE & PTM MAP
5471 Majority Protein Name Number Stripped Peptides Number Peptides Mumber PSMs Protein Group Q Value A | Protein Group Score Protfj Shading Modifications
1 splP18206[VINC_HUMAN > 50 57 96 0.0004 105992 splP | & 'odoacetamide derivative Oxidation or Hydroxylation
2 sp|P05387|RLAZ_HUMAN >7 7 32 0.0004 10.2107  sp|P!
MILRRALLCLAVAALVRADAPEEEDEVLVLRKSNFAEALAAHKYLLVEFYAPNWI
3 splQ9Vv285/SYFA_HUMAN > 10 10 1 0.0004 10.0337 splQ = = = =
4  sp|P07237|PDIAT_HUMAN > 38 29 82 0.0004 9.9054 splP YAKARACGCELKAEGSEIRLAEZVDATEESDLAQQYGVRGCGYFPFTIERKEFE
§ | api0mST1INPEK_HRAN > b 7 . 0 30 NGDTASFAKEYTAGREADDIVNWLKKRTGPAATTLPDGAAAESLVESSEVAVI
6 sp|P05783|K1C18_HUMAN > 28 32 87 0.0004 9.8101  splP
FFKDVESDSRAREZQFLQAAEAIDDIPFGITSNSDVFSKYQLDKDGVVLFKZEDE
7  sp|P67809[YBOX1_HUMAN >7 8 24 0.0004 9.6409 splP
ENNFEGEVTK LDFIKHNQL VIEFTEQTAPKIFGGEIKTHILLFLPKS
8 splPe0723|BASP1_HUMAN > 21 21 90 0.0004 9.6235 splP. 2 = .
1226 =
9 sp|P09972|ALDOC_HUMAN >4 4 18 0.0004 95669 splP! SDYDGKLSYFRETABR 4 \NEGEVTKENLLOFK SDHTDNQRILEFFGLKKEECPAVRL
2-ENLLDFIK
10 sp|P63261|ACTG_HUMAN >7 1z 18 0.0004 9.5393 splP TLEEEMTKYYPESE RFLECKIKPHLMSQELPEDWDKQPVEK
11 sp|Q92945|FUBP2_HUMAN > 20 20 38 0.0004 95238 splQ
LVGENFEDVAFDE FTAPWCGECEQLAPIWDKLGETYKDHENIVIA
12 5p|P26196/DDX6_HUMAN >n m 14 0.0004 95139 splP
13 splP40222ITXLNA_HUMAN ¢ Back | Projects DDA HYETIMSrescore ~ HYE124A_rep3_GO197  Pratsins  splP07237/PDIAT_HUMAN  Peptides 2
14 sp|043852/CALU_HUMAN PEPTIDES = Q ENLLDFIK % LTV 2 -
15 spl043707|ACTNA_HUMAN 6 MS21D | Peptide Sequence A~ mokapot_psm. mokapot_peptide_qalue orMz | charge RT | ookd | Protein Group Name me
16 3plQ01082ISPTB2_HUMAN 1 91849 KENLLDFIKH 0.0004 0.0002 15469 496277 2 20177551  0.8964 spiPO7237IPDIAT_HUMAN = 3 " H20 3 €0 ot
2 91892 KENLLDFIKH 0.0001 00002 14971 496.2787 2 20185246 08953 splP07237IPDIAT_HUMAN Teleranee Threzhole
17 | SOPOUOGHGIFHLMAN 3 89387 RNNFEGEVTKENLLDFIKH 0.0001 00001 14135 670679 3 19721423 0.8936 splP07237IPDIAT_HUMAN 0| pem 0 | wBasePesk
4 89412 RNNFEGEVTKENLLDFIKH 0.0001 0.0001 0.6882 6706774 3 15733113 08951 splP07237IPDIAT_HUMAN
18 sp|P14314|GLU2B_HUMAN P i N\ L\ ﬂ D\. ﬁ I\ X
5 89450 RNNFEGEVTKENLLDFIKH 0.0001 0.0001 1005.5136 2 19733113 11936 splPO7237IPDIAT_HUMAN
19 sp|Q13347|EIF3I_HUMAN m/z: 496.2770 1/K0: 0.90 RT: 33.63 min =2+ Fragmented Bonds: 7/7
6 89511 RNNFEGEVTKENLLDFIKH 0.0001 0.0001 670.6797 3 19744812 09459 splPO723TIPDIAT_HUMAN
20 sp|P30107|PDIA3_HUMAN 1
"
21 sp|P06733|ENOA_HUMAN
22 sp|P29407 TKT_HUMAN
23  sp|P05388|RLAO_HUMAN
0 1,000 1200 1,400 1,600
24  sp|P13639EF2_HUMAN
0 1,000 1200 1,400 1,600
5p|PO0560|PGK_YEAST
26 splQ10713|MPPA_HUMAN
0 1,000 1200 1.400 1,600
0 200 400 50 800 1,000 1200 1,400 1,600
"""”'I"'""""""‘T'b':" “ -
¥
v
m/z 4962770 1/K0:0.90 RT: 33,63 min z2+ Fragmented Bonds: 6/7
EARD LIFIL'K
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UI/UX improvements in BPS 2025

= Updates to most graph type visualizations
= |egends always on the right-hand side
= Show\hide legends and x-axis labels

= /Zoom bars for both axis

© 2024 Bruker

60,000

ProteoScape™ B%n

Go92

G9195

9203

o206 G212 G9215 Goez G5215
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E’ergféoScape’“ B%n
UI/UX improvements in BPS 2025

= Scan mode-based filtering of configurations and & et
Configurations
workflows

coNFIGURATIONS(| Al | dda-PASEF dia-PASEF +

C87 RT-diag SN19 deep HEK293

C86 RT-diag SN19 HEK293

C81 Copy of C73 — SN19 RT Diagonal Human
C73 SN19 RT Diagonal Human

C72 RT diagonal Human
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