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Brownian dynamics simulations of a single DNA molecule for tube like motion  
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Brownian dynamics simulation is widely used for describing behaviors of an individual DNA 

molecule. A DNA molecule is represented by the bead-spring model that beads affected by 

hydrodynamic force are connected to springs. Being in porous media such as agarose gel, DNA 

molecules are influenced by constraint force from the porous media. As a result of the constraint 

force, DNA molecules do tube-like-motion in the porous media. This simulation applies the proper 

constraint force which makes DNA molecules behave in tube-like-motion, explains the motion of 

DNA molecules under applied electric field, and predicts electrophoretic mobility of DNA molecules 

in the porous media more precisely. 




