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GOAL:
To Evaluate the impact of key decision points that are commonly encountered across bioinformatic 
methods on taxonomic and functional annotation using a ground-truth “synthetic” and a biological 
dataset.

• Known complexity and community
• Up to 25 sequenced bacterial isolates
• Four mixes with variations on the 
composition of relative abundances

• Unknown complexity and community
• Parkinson Disease and healthy individuals 
gut microbiome samples.

• Shotgun Metagenomics and 16S rRNA data 
available
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Synthetic Community CAMPI3: Annotations

Mix A: All sixteen organisms 
in equivalent amounts

Mix B:  All sixteen 
organisms present, but in 
varying amounts

Mix C: Fifteen organisms 
present, with #24 left out

Mix D: Fifteen organisms 
present, with #15 left out
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• GENERAL METRICS
• TAXONOMY 

• SYNTHETIC COMMUNITY                                                                          

• BIOLOGICAL DATASET
• FUNCTIONS 
• PROTEIN REPORT
• PEPTIDE REPORT
• PSM REPORT



Submitted results
# 21 submissions (20 for synthetic and biological datasets + 1 synthetic dataset only)

# 20 laboratories from 12 countries

# 13 from Europe, 7 from America and 1 from Asia

Zhibin Ning
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Results before interaction with participants
Mix A                                                                Mix C
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CURRENT STATUS OF TAXONOMIC PROFILING USING METAPROTEOMICS

IDENTIFY FACTORS THAT ARE RESPONSIBLE FOR THESE DIFFERENCES

SEEK FEEDBACK VIA INTERACTION WITH THE PARTICIPANTS

VALIDATION OF THE RECOMMENDATIONS THROUGH THE RE-ANALYSIS BY PARTICIPANTS

FINAL RECOMMENDATIONS BASED ON COMMUNITY LEVEL DISCUSSION

Ben Kunath



20 Groups 40 Meetings Metadata 
correction and 
improvement

There were strains that 
couldn’t be resolved I have an in house 

post-processing

I used a different 
taxonomy

Interaction with participants

Ben Kunath



Break for “Mother-of-pearl-clouds” aka  Polar stratospheric cloud aka Nacreous Clouds



Wasserstein distance between computed and expected biomass 
distributions for Mix A

Gelio Alves

Peptide Detection



Wasserstein distance between computed and expected biomass distributions

Mix C Mix D

Peptide Detection



Peptide-level information

Mix A

� Identify the peptides that could explain the differences in taxa 

abundance between submissions 

Relative Abundance
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GroundTruth

LIST OF PEPTIDES PER ORGANISM

Requested 
(2nd interaction 

with participants)

Lucia Grenga



Insights from the Biological Dataset
Human Gut Microbiome (Parkinson’s Disease vs Healthy control)



CAMPI3 Study
Decide on the title

Authors:
CAMPI3 Team with Ben, Lucia, Hamid as lead authors followed by Zhibin and Samantha. Decide on the order of the rest with Bob and Pratik as last authors.

Abstract:

Introduction:…………………………..            March 2025

Metaproteomics current status. Known and expected limitations notably compared to other omes

Introduce the Basic Aims:
- Establish baseline/current situation within the community
● Identify strengths and limitations of the bioinformatic workflows for protein assignment and peptide spectral matching quality among users at varying levels of expertise and experience in the field of metaproteomics.
● Evaluate the impact of key decision points that are commonly encountered across bioinformatic methods on taxonomic and functional annotation.
● Provide recommendations and guidelines

METHODS

Mass Spectrometry…………………………..            December 2024
Describe data acquisition parameters

Study promotion, enrollment, and timeline  …………………………..December 2024
Describe the methodology used to seek results from 21 participants
https://z.umn.edu/campi3faqs

Information provided to the participants ………………………….. December 2024
Describe the information provided to the 21 participants

Reporting Results …………………………..            January 2025
Template (in supplement).
Results returned (supplement)

Interaction with the users …………………………..            January 2025
One on one interaction with users.

Data processing and statistical analysis …………………………..     February 2025
Methods used to generate outputs and figures.

Manuscript Plans

https://z.umn.edu/campi3faqs


QUESTIONS?

● Synthetic microbiome dataset: Three levels of difficulty for resolving bacterial species/strains were 
assessed.

● Interaction with participants: Feedback from the community will help us in identifying factors 
contributing to the differences.

● Peptidome analysis: We plan to identify peptides that could explain the differences in taxa 
abundance between submissions.

● Biological data: Assess the performance based on interaction with the participants. 
● Manuscript: Recommendations for the community based on factors identified from both the 

synthetic and biological datasets.

CAMPI3 Summary


