AN INTEGRATED WORKFLOW FOR HOST-MICROBIOTA PROTEOMICS AND TARGETED ASSAY DEVELOPMENT
TO STUDY HOST-MICROBE DYNAMICS IN CLINICAL CYSTIC FIBROSIS SAMPLES
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Introduction

« Airway microbiota composition correlates with cystic
fibrosis (CF) progression, but microbial drivers of

disease remain unclear.

 Mass spectrometry (MS)-based metaproteomics of
bronchoalveolar lavage fluid (BALF) offers insights
into host-microbe dynamics & potential interactions.

e We

have

developed

a MS-based BALF

analysis/bioinformatics processing of both host and
microbial proteins, generating verified host and
microbe peptide candidates suitable for targeted
analysis within individual patient samples.

 We have utilized this workflow in our ongoing work
to identify a promising host and microbe peptide
panel for application to CF disease progression
studies by comparison to disease control (DC).
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Figure 1. Examples of the microbial PRM peptide targets. A total of 87 non-human peptides with apparent differences in prevalence depending on lung disease

status were detected within pooled clinical human BALF samples and will be used as microbial targets in PRM analysis of individual samples. A) Phylogenetic tree of
confident microbial peptides. B) Representative chromatograms to show detectability of microbial peptides and C) CF/DC ratios and functional data of highly confident
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Figure 2. Examples of the human PRM peptide targets.
expression in the CF. Up to 106 of those will be used to study t
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housands of human proteins detected within pooled clinical human BALF samples with altered
ne human impact and microbe dynamics in CF as the host targets in PRM experiments of individual

samples. i) Protein pathways identified with STRING-Db, ii) CF/DC ratios and functional data of the top 5 CF and DC pathways. iii) Representative chromatograms of
peptides from the top protein pathways. Chromatograms are not representative of quantification.

Discussion & Conclusion

* PepQuery validated 680 microbial peptides out of
2292 total non-human peptides identified with
Fragpipe, MaxQuant, and SearchGui.

* Bioinformatics analysis of these microbial
peptides including detailed taxonomic, functional
and quantitative analysis generated a peptide
panel of 87 microbial peptides.

 The microbial peptides includes 24 taxonomy-
specific peptides, 20 peptides from four protein
clusters groups, and the rest of the peptides with
ambiguous taxonomy but known functions.

106 human peptides spanning 8 pathways

* Proteins enriched in CF are involved in immune
response and inflammation, as expected, as well
as transport and cell motility proteins which have
intriguing, but not fully understood potential roles
in CF.

in DC

* Proteins enriched iInclude membrane

proteins involved in cytoskeletal and lipoprotein
regulation that may contribute to CF progression.

Future Directions

This peptide panel will be used for targeted
quantification within the individual samples to further
characterize the host-microbe dynamics in human
pediatric CF.
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