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Instructions

Please Register for 
creating an account 
with a valid email ID 

and Password at 
usegalaxy.eu.

Once Registered, click on 
TIAAS to join the GCC 2022 

Galaxy session.
https://usegalaxy.eu/joi
n-training/quant-meta

Go to Shared Data Go to Shared Data       Run the workflow 
on active history

HANDS-ON SESSION

http://usegalaxy.eu/
https://usegalaxy.eu/join-training/quant-meta
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Sample Collection
Water samples were collected from the Bering 
Strait and Chukchi Sea and oceanic marine 
bacteria retained on a 0.7 uM filter.

Metagenome: 
Illumina HiSeq

Mass 
Spectrometry: 
Q-Exactive-HF

http://noble.gs.washington.edu/proj/metapeptide/
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Solution: Galaxy Bioinformatics Platform

Software tools can 
be used in a 
sequential manner 
to generate 
analytical workflows 
that can be reused, 
shared and 
creatively modified.Blank et al Proteomes 2018, 6(1), 7; https://doi.org/10.3390/proteomes6010007



https://training.galaxyproject.org/training-material//topics/proteomics/tutorials/metaproteomics/tutorial.html

https://usegalaxy.eu/join-training/gcc2022

https://usegalaxy.eu

Hands On Session

Download and start workflow                   Observe outputs                               Tool Basics

https://training.galaxyproject.org/training-material/topics/proteomics/tutorials/metaproteomics/tutorial.html
https://usegalaxy.eu/
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SearchGUI matches MS/MS spectra to peptide sequences
• SearchGUI allows for multiple search engines to run 

simultaneously
• Specific digestion conditions can be selected 
• Mass spectrometer parameters can be selected to maximize 

the efficacy of spectral matches
• Post-Translational Modifications (PTMs) can be added to the 

search parameters



Vaudel et al. Nat Biotechnol 33, 22–24 (2015).
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PeptideShaker filters SearchGUI results. 
• Search GUI results are filtered by FDR to yield most 

confident peptide spectral matches (PSMs)
• Peptide Shaker generates outputs such as Protein Report, 

Peptide Report and mzIdentML files for subsequent analysis.



Unipept
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https://unipept.ugent.be/publications

https://unipept.ugent.be/publications


Get a taxonomy report from PSM report and Unipept pept2lca table

Who is there?  

peptide superkingdom … genus
AADGHTMHFDVITGEK Archaea Nitrosopumilus

AALESFTGNVTSALK Bacteria Polaribacter

genus PSMs DISTINCT PEPTIDES
Planktomarina 161 20

Nitrosopumilus 122 27

PSM# Proteins Sequence …
1 EGGEDMFVHKSDV… EGGEDMFVHK

2 GKRVAAAVGTVPE… VAAAVGTVPEQEWLK

SQLite Relational Data base
SQL query joins PSM and LCA to report 
number of PSMs and Peptides per genus 



How do we get taxonomy and function of a microbiome from a list of peptides?

Who is there?  What are they doing?  

Unipept                
Pept2lca
taxonomy lowest common ancestor for a peptide

Pept2prot
Uniprot entries for a peptide with GO terms

PSM# Proteins Sequence …
1 EGGEDMFVHKSDVDGFINEGDK EGGEDMFVHK

2 GKRVAAAVGTVPEQEWLK, KVAAAVGTVPEQEWLK, RVAAAVGTV… VAAAVGTVPEQEWLK

peptide superkingdom … genus
AADGHTMHFDVITGEK Archaea Nitrosopumilus

AALESFTGNVTSALK Bacteria Polaribacter

peptide uniprot_id … go_references
AAEKLSAAQAR W5T6F9 GO:0016021

AAEKLSAAQAR A0A0Q6ZKK0 GO:0005524 GO:0016887 GO:0015833



Questions

• How can I match metaproteomic mass spectrometry data to 
peptide sequences derived from shotgun metagenomic data?

• How can I perform taxonomy analysis and visualize 
metaproteomics data?

• How can I perform functional analysis on this metaproteomics 
data?

https://training.galaxyproject.org/training-material//topics/proteomics/tutorials/metaproteomics/tutorial.html

https://training.galaxyproject.org/training-material/topics/proteomics/tutorials/metaproteomics/tutorial.html


Accessing tools and Workflows

METAGENOMICS:
Toolshed: z.umn.edu/metagenomics_toolshed
Galaxy Training Network: https://training.galaxyproject.org/training-
material/topics/metagenomics/

METATRANSCRIPTOMICS:
Workflow: http://z.umn.edu/MTWF2020
Galaxy Training Network: http://bit.ly/gtn-metatranscriptomics

METAPROTEOMICS:
Workflow: z.umn.edu/MPWF2020
Galaxy Training Network: http://z.umn.edu/gtn-metaproteomics

Also available on : https://proteomics.usegalaxy.eu/ and 
Metaproteomics Gateway: z.umn.edu/metaproteomicsgateway

galaxyp.org/contact

https://z.umn.edu/metagenomics_toolshed
https://training.galaxyproject.org/training-material/topics/metagenomics/
http://z.umn.edu/MTWF2020
http://bit.ly/gtn-metatranscriptomics
https://z.umn.edu/MPWF2020
http://z.umn.edu/gtn-metaproteomics
https://proteomics.usegalaxy.eu/
http://z.umn.edu/proteogenomicsgateway
http://galaxyp.org/contact
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