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• Announce publication and deposition 
in open repositories of extensive 
proteomics data for 112 microbial 
species

• Proteome coverage averages 80% of 
functionally annotated genes in KEGG  
pathways

• Design framework for expanding the 
Biodiversity Library with submissions 
from the community

• Outline algorithms for using the Library 
in metaproteomics data analysis

• Promote free and open science through the public release of >13 
TB of proteomic mass spectrometry data

• Enable spectrum library searches on any model organism

• A diverse set of organisms has been 
run by a variety of groups around the 
world, but they are not analyzed or 
processed in a standard way.

• Large data stores are not organized
and colated for easy public 
consumption.

• Data from a phylogenetically diverse 
set of organisms would be a benefit to 
bioinformatics algorithm development.

• Publically available needs to be 
presented in a variety of ways for 
different uses by various communities.
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• Data in the Library from pure cell culture experiments
• Data represents 10-15 years of collection
• Variety of sample prep methods, most often whole cell 

lysate and protein extraction
• MS/MS data acquisition on Thermo LTQ, Orbitrap, 

Velos instruments in DDA mode
• MS/MS data analysis via MSGF+

• RefSeq protein annotations
• PTMs: methionine oxidation
• Quality filtering, q < 0.0001
• 2 peptides/protein

Publically Available Data
• Global proteomics data for 112 bacteria and archaea

• Raw mass spectra (vendor and open formats)
• Peptide identifications from MSGF+ (mzid)
• Condensed spectral library (bibliospec) 
• Proteins mapped to KEGG pathways
• On average, 2100 proteins per organism

• Data uploaded to ProteomeXchange via MassIVE
• MSV000079053
• PXD001860
• 13 TB of data

Figure 1 – Diversity. Organisms in the Library are overlaid onto the Tree of 
Life, showing the breadth of coverage for any particular taxa. 

Contribute Data
• We welcome new organisms or conditions that significantly add to the 

breadth and/or coverage of the Library
• PSM identification, stringent quality control (q < 0.0001)
• Data Deposition

• ProteomeXchange consortium (e.g. MassIVE)
• Tag submission with “Biodiversity Library”
• Send the Bibliospec Library to PNNL
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Related Peptides

• Numerous sequence similar peptides exist in the library, originating 
from aligned regions of homologous proteins

• Related peptides from different organisms offer new perspective for 
machine learning projects

Community Re-use Projects
• We encourage the community to download the library and explore: 

fragmentation fundamentals, proteotypic peptides, LC elution 
prediction, etc.

Figure 4 – Homologous Peptides. Homologous proteins from different organisms 
typically have peptides observed in MS/MS data (left). Similar peptides from such 
alignable regions of a protein typically have very similar fragmentation patterns (right).

• Using standard RefSeq accessions, all protein identifications are mapped onto KEGG 
functional classifications, including pathways

• For any specific organism and Pathway, the Library shows which proteins are identified
• For proteins with a known function, coverage with MS/MS data is generally high.

Figure 2 – Protein and Pathway Coverage. For a given pathway and organism, the Library exposes how 
many proteins in the pathway are observed in MS/MS data. On the left we see the Cysteine and Methionine 
metabolism pathway for C. flavigena, where nearly every protein was observed. When looking at all 
organisms, one can identify the general coverage of a given pathway (right). 

Figure 3 – Average 
Coverage of Functionally 
Annotated Proteins. 
KEGG organizes related 
pathways into superpathway
groups, e.g. the 13 
pathways for amino acid 
metabolism. The library 
identifies the average 
coverage of a pathway 
across all organisms (Fig 3). 
When viewed on a global 
scale, the average coverage 
of any pathway in a super 
pathway group is also 
exceptionally high, e.g. 86% 
for any amino acid metabolic 
pathway in any organism.
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