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Functional categories (http://www.tigr.org/) 
assigned to the core genome and core 
proteome. The largest portion of the core 
proteome is involved in protein synthesis. 
However, several poorly characterized 
proteins were also observed as part of the 
core proteome, which highlights the need to 
better understand the function of these 
proteins. 

Bacteria are Deeply Rooted Conservatives   
 
Diverse bacteria have much in common, right down to the core.  
Using a peptide database collected at the Department of Energy’s 
Environmental Molecular Sciences Laboratory—six years in the 
making, comprising approximately 967,000 peptides, and linked to 
protein and gene data—researchers from the Pacific Northwest 
National Laboratory discovered a group of proteins that are shared 
and commonly expressed by a wide variety of different bacteria.  
Called the “core proteome,” the ubiquitous nature of this group of 
proteins suggests that they are fundamental to bacterial life. Knowing 
what proteins lie outside of the core proteome and thus they might be 
dispensable offers a new potential strategy for treating infections and 
creating designer bacteria for alternative energy production and 
bioremediation.  The researchers analyzed 17 bacteria ranging from 
the ocean-dwelling Pelagibacter ubique to plague-causing Yersinia pestis. 
Their study revealed that the core proteome comprised 74% of the 
larger genome sequence-based core genome predictions.  The core 
proteome appears to be responsible for the basal functions of 
bacteria; more than half is devoted to protein synthesis.  Strikingly, 
about 7% of the core proteome is composed of proteins whose 
function is unknown. Because of the central nature of the core 
proteome, these proteins need further study.  Proteins outside of the 
core proteome are responsible for the lifestyle-specific differences of 
individual bacterial species. 
 
Scientific Impact: Commonalities in the genome indicate shared ancestry, and proteomics verifies the 
expression of those genes.  The team verified the expression of a core set of genes that defines bacterial life 
and designed an approach that can be used to compare the lifestyles of selected bacteria.  This research builds 
on EMSL’s work in predicting biological functions using high-throughput global-scale biomolecular studies. 
 
Societal Impact: By identifying the core proteome, the identified non-core proteins dictate bacterial-specific 
differences by default. These specific proteins could potentially be used as environmental markers or 
therapeutic targets.  In addition, understanding the core proteome will help researchers design synthetic 
organisms for environmental applications, such as alternative energy production and bioremediation. 
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