
Bleker and Grady Present Posters at 21st Century Cures Southeast Conference 
 
 
Carissa Bleker presented a poster titled “Metabolic Models for Escherichia coli Phylotypes,” which 
detailed the Langston Lab’s work in 
collaboration with Dr. David Ussery at the 
University of Arkansas on analyzing E. coli 
phylotypes in metabolic space. E. coli is a 
highly studied organism commonly found in 
the environment and in the intestinal tracts of 
animals. Pathogenic strains can be the 
cause of numerous diseases, including 
diarrhea, urinary tract infections, pneumonia, 
meningitis and septicemia. Using over 400 
E. coli genomes, Bleker led the development 
of a novel, data-driven method that can 
identify core proteins in five important E. coli 
phylotypes. From this she was able to 
pinpoint major metabolic differences, with 
implications for new research directions in E. 
coli pathology, agricultural economics and 
human health. 
 
Stephen Grady presented a poster representing joint work between the Langston Lab and the 
Hettich Lab at ORNL. Titled “Utilizing 
Integrated Metagenomics/Metaproteomics 
Approach to Gut Microbiome Metabolic 
Networks for Preterm Infants with and 
without Necrotizing Enterocolitis,” his 
poster focused on quantifying similarity 
between metabolic networks at the reaction 
level. Through the use of graph theoretic 
measures, he was able to show that 
microbial metabolism is well connected and 
that, while the microbiome varies 
significantly between individuals, and even 
in individuals across time, the reactions 
performed by proteins and thus the 
metabolic networks they populate retain a 
high level of structural similarity. These 
analyses lend evidence to the “different 
actors, same play” hypothesis of human gut microbe metabolism, that is, the assertion that even 
though different microbes/proteins are found across different human gut samples, their metabolic 
reactions are highly conserved. 
 
The 21st Century Cures Southeast Conference was held in March, 2019, in the Howard H. Baker 
Jr. Center for Public Policy on the University of Tennessee’s main campus in Knoxville, 
Tennessee. It focused on leveraging systems biology methodologies and analytics to improve 
upon a host of biomedical research fields, including drug design/targeting, disease prediction and 
precision medicine. 


