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• Metaproteomic analysis of soil using 
isotopically labelled glucose as a 
marker for metabolic activity

• Three metagenomic databases were 
searched using MSGF+1 and results 
compared

• Database selection can influence 
quality and quantity of peptide/protein 
identifications

• The three metagenomic databases provide complementary information and 
demonstrate how database selection can influence peptide identification

• Protein families that were identified from the glucose-amended samples using this 
metagenome included central metabolism, sugar transport, and sugar storage 
proteins - indicate a microbial community with an abundance of nutrients

• Stable isotope incorporation in proteins can be an indicator of microbial activity in 
soil microbial communities

• Ongoing work: Developing software for confident detection and visualization of 
stable isotope labelled peptides using improved fitting and optimization criteria

• Microbial community composition and function can 
be important indicators of soil health, plant 
productivity and response to changing 
environmental conditions 

• Field site: UC Hopland Research and Extension 
Station in northern California 

• Isotopically labelled substrates as markers for 
metabolic activity is a particularly useful way to 
distinguish key metabolic players versus bystanders 
in complex communities 

• Challenges of soil metaproteomics include
 Protein extraction and purification
 Database choice
 Redundant protein identification
 Identifying proteins based on unique peptide 

can be limiting

• Binned metagenome contains only 
those gene models that could be 
sorted into bins based on 
tetranucleotide usage 

• Representative of community and 
provides both taxonomic and 
functional information 
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Total proteins identified = 66,043
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• Glucose dehydrogenase
• Enolase
• Glyceraldehyde-3-phosphate 

dehydrogenase/erythrose-4-phosphate 
dehydrogenase

• ABC-type sugar transport system, 
periplasmic component

Metagenomic databases for protein 
identification
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39 dominant bacterial isolates- fully 
sequenced genomes
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Proteins amongst top 20 most 
abundant include

Bin Metagenome: Initial taxonomic profiling

Phylum level 
distribution

COG categories

Total proteins identified = 7,118
Bradyrhizobium

Geodermatophilus

Streptomyces

Top 3 most abundant

Isolate Metagenome : Precise taxonomic 
profiling Total proteins identified = 6,214

Conclusions
Bradyrhizobium sp. URHA0002 

Solirubrobacter sp. URHD0082 

Blastococcus sp. URHD0036

Top 3 most abundant isolates

• Metagenome based on concatenated genomes of 
single isolates from Hopland soil 

• Highest level of functional & taxonomic attribution 
• Limited to subset of community that can be cultured

• Comprehensive metagenome represents 
the entire microbial community as a single 
entity providing functional information with 
no taxonomic identifications 

Protein-SIP: Taxonomic profiling of  label incorporation

• Provides a view of active microbes by observing 
incorporation of label into newly synthesized proteins

• MetaProSIP2 software was used for data analysis
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