Brownian Dynamics simulations of
biological and nanotechnological systems



Biological Modeling at Different Scales

spanning orders of magnitude in space and time
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individual proteins  molecular assemblies  intra-cellular spaces prokaryotes eukaryotes and colonies
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Ingredients for a mesoscopic cell description

solvent small molecules

polymers

membranes

lllustration by David S. Goodsell, the Scripps Research Institute



Representing cell components in a Brownian Dynamics simulation

polymers

point-like particles

connected by bond,

angle and dihedral
angle potentials

point-like particles
confined by grid-specified
potentials

solvent small molecules

implicit through tabulated
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Collaborations using Atomic Resolution Brownian Dynamics
hitp://www.ks.uiuc.edu/Development/Download/download.cgi?PackageName=ARBD

Charge transport in the Crowding in the cytosol: Dynamics and structure of Structure of the Nuclear
Chromatophore, a light model assembly for protein Chromatin, a complex of Pore Complex central mesh,
harvesting organelle folding DNA and histones the gateway to the nucleus

Abhi

Singharoy Yi Zhang



http://www.ks.uiuc.edu/Development/Download/download.cgi?PackageName=ARBD

DNA origami: nanotechnology to
stom-shape 3D

program a cu
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- Nanometer-scale precision

-+ High yield

- No expensive fabrication facilities.

Custom shapes, channels, and sewSors

Animation:
Jejoong Yoo
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For i||u*$§m|§n, An unfolding trajectory at a high
temperature is played backward.
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igami

half “gear”
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ARBD can be used routinely to check design of DNA or

TN




ARBD can be used routinely to check design of DNA origam

#» ENRG MD for Origami Structu

< C' @ bionano.physics.illinois.edu/crigami-structure

Theoretical and Computafional Resea
Biology, and Nanof

Home Group (v Publications & Research & ' Models &

ENRG MD For Origami Structure Prediction

Upload a DNA origami design .json file

Choose File No file chosen

Select the origami lattice. *

© Square

Honeycomb

Select the scaffold sequence. *

© M13mp18 (up to 7,249 bases)

~ Custom

Simulation package *

© NAMD (CHARMM FF)

Gromacs (AMBER FF; beta comj

Create simulation flles
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