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Whole-cell simulations

Lattice Microbes

e Simulate biochemical reactions in a cell
e Discretize cell to 3D lattice

e Add obstructions to diffusion

e Sample trajectories from RDME
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Integrate nucleoid MD with LM
e Dynamic nucleoid obstruction
e Dynamic transcription sites

¢ Ribosome biogenesis

e Simulate cell division



Coarse-grained MD

Force field




Molecular dynamics

1000
Design of simulations
e Brownian dynamics 800
G Oexi = —0iU(x) + o ni(t)
. 600
e Coarse-graining of DNA: 10 bp per 2
bead, 10° beads 3
e Hard-sphere small obstructions 400
e Confinement potential
200

e Harmonic contact potentials:
experimental structure




Algorithms

Molecular dynamics
@ Euler-Maruyama integration
® Spatial-decomposition

Random number generation
@ Fast: 3N Gaussian random variates per timestep

® High quality: No artificial correlations



