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“l MS-Based Proteomics

Crucial for
multi-omics
(Proteogenomics,
Metaproteomics)

Mass spectrometry

(MS) revolutionized

biological research
J

Enables high-
throughput protein
analysis




Multi-omics: flow of information

The “Omics” Cascade
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Characterizing more proteoforms via multi-omics

(origna) Role in Multi-Omics
DNA sequence: AATGCATATGCA
mRNA sequence: UUACGUAUACGU
amino acid sequence:  Leu -- Arg -- lle -- Arg * Proteogenomics: Enhances genome annotation, reveals mutations/novel transcripts
(Mutated) ¢ Metaproteomics: Explores functional roles of microbiomes
DNA sequence: AATATATGCA py— c - d e - —
N .

— AR ALAEED pplications: Cancer research, personalized medicine, environmental microbiomes
amino acid sequence: Leu-- Ser -- lle -- Arg




Challenges
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MS data is Data Volume and Usability and Community
complex and Storage issues Training Gaps Engagement and
requires robust Sustainability
computational
tools

Solution
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Galaxy Training Network (GTN)
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Tutorials
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Overview
of GTN

Proteomics
Tutorials
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clinical neoantigen

proteogenomics metaproteomics metaproteomics prediction




Step-by-Step Tutorial Strengths

Supports beginners and advanced users

Real datasets with context

Promotes community adoption

Equips researchers with critical computational
skills



Global Outreach

MARCH 2017 JUNE 2017 JUNE 2017 JULY 2017
ABRF @ SAN DIEGO || ASMS @ INDIANAPOLIS || IMS @ SARDINIA || GCC @ MONTPELLIER
1 N
JUNE 2019 JULY 2019
ASMS @ ATLANTA GCC @ FREIBURG wORKSHOPs
http://galaxyp.org/workshops/
W - GalaxyP
MARCH 2020 MARCH 2020 JUNE 2020 JULY 2020
ABRF @ PALM SPRINGS LORENTZ @ LEIDEN || ASMS @ HOUSTON GCC @ TORONTO
| N 7~ / -
FEBRUARY 2021 MAY 2021 NOVEMBER 2021 NOVEMBER 2021
SMORGASBORD @ GLOBAL Jf ELIXIR @ GHENT ASMS @ PHILADELPHIA || ASM-IUSSTF @ CHANDIGARH
1 \ ‘, Y A—
MARCH 2022 || JULY 2022 JULY 2022 AUGUST 2022
TAPAS @ GLOBAL GCC @ MINNEAPOLIS IMTECH@ CHANDIGARH & lIT-BOMBAY @ MUMBAI IMSC @ MAASTRICHT
- AY L
APRIL 2023 MAY 2023 JUNE 2023
IMS @ AVIGNON || SMORGASBORD @ GLOBAL [} ASMS @HOUSTON
' 5 L
MARCH 2024 JUNE 2024 JULY 2024 FEBRUARY 2025 JUNE 2025
USHUPO @ PORTLAND || ASMS @ ANAHEIM || GCC @ BRNO APT-2025 @ MUMBAI | | ASMS @ BALTIMORE




Summary and
Takeaways

™

MS is central to multi-omics

Galaxy-P and GTN address
training and accessibility

GTN resources empower
diverse scientific
communities

Broad adoption fosters
better science through
reproducibility



ACKNOWLEDGMENTS

University of Minnesota
Timothy Griffin
Pratik Jagtap
Subina Mehta

Katherine Do
Nicole Nightingale

Galasy P

Minnesota Supercomputing Institute Ga\@

Reid Wagner . e Magnus @verlie Arntzen
Brian Searle

NMBU, Oslo, Norway

Anshu Bharadwaj
ImTech, Chandigarh
India

Ohio State University g4skia Hiltemann

Helena Rasche

Brook Nunn

U of Washington
Paul Piehowski

Palmblad
PNNL >/ Leiden,

\ Netherlands
Biologists / collaborators
Chris Wendt .
Amy Skubitz Mak Saito
Teresa Laguna Woods Hole,MA
Maneesh Bhargava Jean Armengaud
David Largaespada 4

Magnus

Thilo Muth
Robert Koch
Institut, Germany

/

CEA Marcoule

Michael Shortree E Alessandro Sa_njeeva
UW-Madison ance Tanca Srivastava
1T, Mumbai
Porto Conte .
India

Ricerche, Italy
Jeremy Fisher \

Indiana University Valdemir Carvalho
1 Fleury Group, Brazil

Bjorn Gruening
Melanie Foell

University of Freiburg, Maria Doyle
Matt Chambers Freiburg, Germany 'IA}/Ielbotll.rne,
Nashville, TN =G ustralia
Funding ' = Galaxy
Fundin alax

If’«l.!’l\fT |'§'.5|l'1|.l'lnlE _'C.ﬁ.NTC Eﬂhl N‘S':'l TUTEf
D) irfermaics Techneiosy fer http://galaxyp.org/contact]

MECA galaxyp.org

v'l//

|
5

MINMISOTA OVANIAN CANCER ALLIANCE

MASONIC CANCER CENTER
M. UNIVERSITY OF MINNESOTA



http://galaxyp.org/contact/

	Slide 1: Mass Spectrometry-Centered Multi-Omics: Advancing Galaxy Training Materials for Integrated Analysis and Community Adoption
	Slide 2: MS-Based Proteomics
	Slide 3: Role in Multi-Omics
	Slide 4: Challenges
	Slide 5: Galaxy Training Network (GTN)
	Slide 6: Overview of GTN Proteomics Tutorials
	Slide 7: Step-by-Step Tutorial Strengths
	Slide 8: Global Outreach
	Slide 9: Summary and Takeaways
	Slide 10

