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CLINICAL METAPROTEOMICS WORKFLOW 

TO STUDY HOST-MICROBIOME DYNAMICS



MICROBIOME RESEARCH

https://worldmicrobiomeday.com/resources/
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METAPROTEOMICS

MICROBIOME

Potential to unravel the 
mechanistic details of 
microbial interactions  
with host / environment 
by  analyzing the  
functional dynamics 
of the microbiome.

Im age from htt ps://thedoctorweighsin.com/w hat-everyone-
should-know-about-the-infant-microbiome/
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CLINICAL METAPROTEOMIC STUDIES DETECT LIMITED NUMBER OF 
MICROBIAL PEPTIDES

Kruk et al (2024) mSystems 
doi: 10.1128/msystems.00929-23



OVERVIEW OF CLINICAL METAPROTEOMICS WORKFLOW

Do K et al (2024). mSphere https://doi.org/10.1128/msphere.00793-23

We have developed a MS-based Galaxy-driven bioinformatics workflow for processing of 

microbial and host proteins, generating verified microbial peptide candidates suitable for 
targeted analysis within individual patient samples. 

https://doi.org/10.1128/msphere.00793-23
https://doi.org/10.1128/msphere.00793-23
https://doi.org/10.1128/msphere.00793-23


Bihani S et al (2023) Metaproteomic Analysis of Nasopharyngeal Swab Samples to 
Identify Microbial Peptides in COVID-19 Patients. J Proteome Res 22(8):2608-2619. 
doi: 10.1021/acs.jproteome.3c00040.

CLINICAL METAPROTEOMICS: COVID-19 PANDEMIC
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Targeted Analysis of Potential Pathogens in COVID Patients

Streptococcus parasanguinis
Dominant isolate of dental plaque 
Opportunistic pathogen associated with subacute endocarditis

Burkholderia cenocepacia 
Opportunistic pathogen
Cause systemic infections in immunocompromised individuals 
including cystic fibrosis patients.

Cryptococcus floricola  
Infect immunocompromised hosts
Infection initiates in the lungs.
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CYSTIC FIBROSIS DATASETS

Kruk M et al (2024) An integrated metaproteomics workflow for studying host-
microbe dynamics in bronchoalveolar lavage samples applied to cystic fibrosis 
disease. mSystems (https://doi.org/10.1128/msystems.00929-23). 

https://doi.org/10.1128/msystems.00929-23
https://doi.org/10.1128/msystems.00929-23
https://doi.org/10.1128/msystems.00929-23
https://doi.org/10.1128/msystems.00929-23
https://doi.org/10.1128/msystems.00929-23
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● Inflammatory response

● Leukocyte migration

● Neutrophil degranulation

● Cytokine production

● Defense response to 

bacteria

● Lipoprotein particle 

       remodeling

● Cholesterol transport

● Phospholipid efflux. 

Targeted assay for host-microbial protein dynamics in 

clinical CF samples
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MICROBIAL PEPTIDES FROM CYSTIC FIBROSIS PATIENTS
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Galaxy Training Network

https://galaxyproject.org/events/gcc2021/training/

https://training.galaxyproject.org/training-
material/topics/proteomics/

The workflow modules, training data and documentation are available via the Galaxy Training Network.

https://training.galaxyproject.org/training-material/learning-pathways/clinical-metaproteomics.html

https://galaxyproject.org/events/gcc2021/training/
https://training.galaxyproject.org/training-material/topics/proteomics/
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CLINICAL METAPROTEOMICS

• We have developed a MS-based Galaxy-driven bioinformatics 

workflow for processing of microbial and host proteins, generating 

verified microbial peptide candidates suitable for targeted analysis 
within individual patient samples. 

• We have utilized this workflow to detect and validate microbial 

peptides during a) co-infection during the COVID-19 pandemic 
(Bihani et al 2023, JPR); b) CF disease progression studies by 

comparing it with disease control (Kruk et al 2024, mSystems (In 
Press)) and c) Ovarian cancer studies (Mehta et al, work in progress).

• We hope that the workflow availability through Galaxy Training 

Network will help  users detect differentially expressed host and 
microbial proteins in disease state.
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