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Introduction
• Airway microbiota composition correlates with cystic
fibrosis (CF) progression, but microbial drivers of
disease remain unclear.

A)

• 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).
Methods
1. Pool
and
trypsinize
pediatric
BALF
pellets
based on disease status
and 16S rRNA seq. data;
16 samples each category
of CF or DC and high or
low microbial diversities.
2. High pH RPLC fractionation
and concatenation.
3. LC-FAIMS-MS/MS
data
acquisition on an Orbitrap
Eclipse.
4. Created and search MS
data with a customized
~17M microbial sequence
database
created
with
Metanovo.
5. Analyze and quantify mass
spec data with Fragpipe,
MaxQuant, and SearchGui/
PeptideShaker/FlashLFQ.
6. Generate
human
and
microbial peptide targets for
future PRM experiments
and verify with PepQuery,
UniPept, and NCBI Blast.
7. Validate and characterize
with
STRING-db.org,
Skyline, and UniProt.

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

B)

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

Discussion & Conclusion

Results

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

C)

Microbe MS Intensity in CF vs. DC
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
microbial peptide PRM targets. These 87 peptides will be used in PRM targeted analysis to study the microbial presence and host dynamics within CF. Chromatograms
are not representative of quantification.
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• The microbial peptides includes 24 taxonomyspecific 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.
• Proteins enriched in DC include 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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Figure 2. Examples of the human PRM peptide targets. Thousands of human proteins detected within pooled clinical human BALF samples with altered
expression in the CF. Up to 106 of those will be used to study the 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.
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