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Towards an integrative model for bacterial
chromosome
Bacteria, one of the smallest living organisms, has long been perceived as bag of
biomolecules floating in a viscous soup. However, the investigations over last two
decades are slowly changing this primitive view. Rather, a hierchically self-organized
architecture of the bacterial chromosome has emerged as a result of multiple
experiments. In this seminar, I will share our recent attempt in developing a
comprehensive model of E. Coli chromosome via integrating the experimentally
derived chromosome conformation capture (Hi-C) data within a polymer-physics
based framework. We will show that our derived model is able to reconcile multiple
independent experimental data. As a key hallmark, the model is able to capture the
macrodomain segregation underlying bacterial chromosome at various replication
stages. We will further demonstrate that the integretive model is able to decipher the
role of various nucleotide-binding proteins in the integrity of bacterial chromosome.
From dynamical aspect, the model is able to interpret the origin of experimentally
observed heterogenous sub diffusion across bacterial chromosomal loci.
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