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Introduction
Mass spectrometry (MS)-based metaproteomics 

● MS-based metaproteomics analyzes proteins expressed by microbial communities 

(proteomes) in clinical samples, revealing their contributions to disease.

● It characterizes the expressed proteomes of microbiota on a large scale, providing insights 

into disease response beyond metagenomics which identifies community members. Clinical 

metaproteomics also uncovers host-microbiome interactions.

● Challenges for microbial peptide detection include interference from abundant host 

proteins, reduced sensitivity, and potential false positives.

Objective

● We seek to develop training materials to empower others to conduct clinical metaproteomic 

data analysis, using example data from a metaproteomic study of ovarian cancer (OVCA).

● Our goal was to use the Galaxy Training Network, as part of the Galaxy bioinformatics 

ecosystem, to develop accessible training materials for clinical metaproteomics analysis.

Results

Figure 1. Overview of Galaxy Bioinformatic Workflow for Clinical Metaproteomics. 
Figure summarizing the workflow into five modules: a) Database Generation, b) Discovery, 
c) Verification, d) Quantitation, and e) Data Interpretation.
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● Through literature survey, we found 137 taxonomic groups, 

amounting to ~7.34 million protein sequences.

● Customized database generated after MetaNovo processing: 

4,729 protein sequences.

● Total microbial peptides detected by program (306 total):

● SearchGUI/PeptideShaker: 47

● MaxQuant: 293

● Total microbial peptides verified by PepQuery: 64

● Quantified human proteins and microbial proteins after 

quantitation workflow.

z

By analyzing the mass 

spectrometry data, 

the MetaNovo software tool 

can determine the specific 

proteins present in the 

microbial community and 

facilitate the generation of a 

customized metaproteomic 

database from the initial 

comprehensive database for 

metaproteomic analysis.

Quantifying Human and Microbial 

Peptides and Proteins using 

MaxQuant

Figure 2. Example Results from the Quantitation Module.
Limma-normalization of peptide abundance values allowed for 
quantitation of differentially abundant peptides in normal, benign, 
and OVCA samples.

● We designed a MS-based Galaxy-driven bioinformatics 

workflow to process microbial and host proteins. This 

workflow identifies validated microbial peptide candidates for 

targeted analysis in individual patient samples. 

● Next steps include optimizing the workflow, which includes 

FragPipe implementation and rerunning analysis to verify the 

quality of the workflows.

● The workflows optimized here will be published as Clinical 

Metaproteomics module on the Galaxy Training Network to 

enable access and use by others.

Microbial peptide identification workflow using three search algorithms -

● Three search algorithms (SearchGUI/PeptideShaker, MaxQuant and FragPipe) were used to detect 

microbial peptides from the mass spectrometry data.

● Complementary search algorithms allow for detection of microbial peptides and a subsequent 

filtering step to detect microbial peptide sequences with high confidence.

Database Generation

UniProt Knowledgebase 

(uniprot.org) is a 

comprehensive 

database of information 

about proteins from all 

living organisms

Discovery Module

Verification Module

PepQuery provides a peptide-

centric approach to proteomic 

validation of genomic alterations 

without customized database 

construction.

UniPept (unipept.ugent.be) is a 

tool that allows for the peptide-

centric analysis, particularly in 

the context of microbial 

taxonomic communities and 

functional metaproteomics

Quantitation Module

Comparisons between groups were performed using the limma method on the log-transformed ratios 

of the sample to the reference pool. The statistical analysis and visual interpretation of the data was 

done within and outside of the Galaxy platform.
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