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Key Questions:
1. How does biofilm function respond to SARS-CoV-2 presence at 

the molecular level?
2. How does the biofilm response change over time?
3. How does biofilm composition impact function as a reservoir?
4. How can we improve the function of metabolic models using 

computational approaches and omics data?

Geller-McGrath D, et al. 2024 eLife. 13:e85749. doi: 
10.7554/eLife.85749 
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• Faster (much) than HMMer
• Accuracy is comparable
• Improved performance on 

protein fragments
• Better coverage for some 

important functions

Biofilms as an Environmental Reservoir for SARS-CoV-2

SARS-CoV-2 changes 
amount of bacteria in 
biofilm

SARS-CoV-2 infectivity is preserved (5 days)

Biofilm composition affects outcomes (n=3)
Surface affects outcomes: steel, PVC, ceramic

Featherstone et al. PLoS One. 2024; 19(6):e0304504. doi: 10.1371/journal.pone.0304504

Understanding the Persistence Landscape of 
Animal-associated Biofilms

Metagenomes to MAGs to 
Metabolic Models 

Improved Protein Annotation 
Improves Metabolic Model

Predicted Metabolic Modules 
from Limited Data

Improved Optimization with 
Omics Data

Expected Outcomes:

Funding sources
USDA-APHIS: “A systems approach to 
understanding farm animal-environmental 
drivers of SARS-CoV-2 transmission in 
the food supply chain”, Sapna Dass PI  

DOE BER: “Persistence Control of 
Engineered Functions in Complex Soil 
Microbiomes.” SFA Robert Egbert, PI

DOE BER: “Phenotypic response of the 
soil microbiome to environmental 
perturbations.” SFA Kirsten Hofmockel, PI

DOE BER: “Omics-enabled global 
gapfilling (OMEGGA) for phenotype-
consistent metabolic network 
reconstruction of microorganisms and 
communities” KBase Supplement, Kirsten 
Hofmockel, PI

DOE BER: “Improved Protein Annotation 
in KBase Using Machine Learning, Multi-
Omics Data Integration, and Structural 
Prediction”, KBase Supplement, Bill 
Nelson, PI

Chang, C. H.; et al.. Bioinform Adv 2023, 
3, vbad005

Metagenome analysis from animal-associated biofilms in meat 
packaging plants

Improved understanding of metabolic function
Metabolic exchange
Interaction of SARS-CoV-2 with community 
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