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The 3D architecture of Caulobacter Crescentus 
4,016,942  bp & 3,767 genes

Nierman W C et al. PNAS 2001 98:4136-4141



 169 5C primers on + strand
 170 5C primers on – strand

 28,730 chromatin interactions ~13Kb
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4,016,942  bp & 3,767 genes
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3D model building with TADbit
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Genome organization in Caulobacter crescentus
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Moving the parS sites 400 Kb away from Ori
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Moving the parS sites results in whole genome rotation!
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From Sequence to Function 
Genome architecture in Caulobacter
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Bacteria has also TADs (CIDs) 
Le, T. B. K., Imakaev, M. V., Mirny, L. A., & Laub, M. T. (2013). High-Resolution Mapping of the Spatial Organization of a Bacterial 

Chromosome. Science (New York, NY), 1242059
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Fig. 1. Partitioning of the Caulobacter chromosome into chromosomal interaction domains (CIDs). (A) 
Normalized NcoI Hi-C contact map for Caulobacter swarmer cells displaying contact frequencies for pairs of 
10-kb bins across the genome. Axes indicate the genome position of each bin. Inset: simplified genomic map 
showing the origin of replication (ori) and terminus (ter) along with the right (black) and left (gray) 
chromosomal arms. (B) Hi-C contact map for one arm of the chromosome rotated 45° clockwise with 
directional preference plots below. Left- and right-ward preferences are shown as green and red bars, 
respectively. CIDs are outlined in yellow and numbered. Highly expressed genes at CID boundaries are listed 
(hypothetical genes designated by GenBank ID). (C) Polymer chromosome model indicating polarly anchored 
origin (magenta), chromosome backbone (black), and plectonemes (gray, with every 10th plectoneme on one 
arm in a color). (D) Comparison of experimental and simulated Hi-C contact maps, indicating that 
plectoneme-free regions (PFRs) can account for CIDs. 


