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Chongle Pan is a staff scientist in the Computer Science and Mathematics Division of
Oak Ridge National Laboratory and a joint associate professor in the Department of
Microbiology of the University of Tennessee. He is interested in the characterization of
microbial communities using metagenomics and metaproteomics. His computational
research is focused on development of new algorithms for analysis of big omics data
using high-performance computing. His work enabled community proteogenomics
studies that elucidated metabolic activities of microbial communities in ecosystems of
relevance to global carbon cycling and human health.

Abstract: Genomics and other -omics analyses can provide large amounts of data to elucidate the evolution and physiology of
microorganisms. A functional phylogenomics study was performed to characterize the evolution of metabolic functions in Bacteria
and Archaea. A total of 14,727 GenBank prokaryotic genomes were re-annotated using a new protein family database, UniFam, to
obtain consistent functional annotations. The consistency between the distribution of metabolic pathways in genomes and the
phylogenetic tree of genomes was measured using parsimony scores and retention indices. Function-phylogeny correlation identified a
set of clade-specific metabolic pathways with low parsimony scores. Many other metabolic pathways were sparsely dispersed across
many clades with high parsimony scores, which indicated their frequent horizontal gene transfers. Many plant-associated fungi host
symbiotic endobacteria with reduced genomes. We integrated proteomics and metabolomics to characterize the endobacterium
Candidatus Glomeribacter sp and the root endophytic fungus Mortierella elongata. The endobacterium likely extracted malate from the fungal
host as the primary carbon substrate for energy production and biosynthesis. Further, nitrogen limitation significantly perturbed the
carbon and nitrogen flows in the fungal metabolic network. M. elongata regulated many pathways by concordant changes on enzyme
abundances, post-translational modifications, reactant concentrations, and allosteric effectors. Such multimodal regulations may be a
general mechanism for metabolic modulation.
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