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Physics meets Biology
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- Storage of information
- Variability of gene expression
- Membraneless compartments

Structural interconnectivity L
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Bacterial DNA segregation
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How is the bacterial genome segregated ?
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Bacterial DNA segregation: the ParABS system
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Credit: J-Y. Bouet

— ParABS is strongly conserved
— Ancient mechanism of liquid-liquid phase separation (LLPS)
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The ParABS system: the molecular actors

parA parB  parS D z
par operon[- i ——
parS e e
c.mcmnn«msYcTGGGAcc:csGch::Acmemcm' Chromosome plasmids F

4.7Mbp~1.5mm  60Kbp~0.02mm

@ ParA: “motor” protein (ATPase)
@ ParB: binding protein (specific or non-specific binding)

@ parS: specific DNA sequence
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Bacterial DNA segregation: the ParABS system
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Equipositioning along the cell axis

model experiment
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What are the main physical actors of DNA segregation ?
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action-diffusion process: Molecular interactions
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Reaction-Diffusion equations

ov
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@ Feedback between the partition complexes and ParA densities
— Non-linear system with dynamical instability
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Dynamical instability:
bifurcation obtained with Traveling Wave ansatz
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Comparison with experiments

Single cell

Average
9
mode experiment

(a)

model experiment
0

(c)

gl

time

1
-1-05 0 0511-05 0 05 1
—

— _—> -1,600 -960 -320 320 960 1,600
pos!t]op ‘ position

; ! Axial position, nm
CXX)CXX),

Fluorescence microscopy & Superresolution microscopy
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Conclusion
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Conclusion
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Liquid-like behaviour of ParBS complexes
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