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Macromolecular Structure


http://www.rcsb.org/pdb/home/




Multimolecular Structure
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Structure

Molecule of N atoms


For the i-th atom


ri=( xi, yi, zi )


No dynamics

Alternative view: Statistical description of structure

Avg. shape

Avg. size




Random Walk Model of a 
Polymer


a = segment length


Kuhn Segments: rigid rods

Flexible hinges




DNA as a Random Walk


AFM image of DNA on a 
surface in air


Fitted segments for the DNA 
molecule




Random Walk Size


Mean distance of walker <R>

Variance of walk <R2>

Relation of variance <R2> with segment 

length (a) and number of steps (N)




RW Configurations


nr=no. of steps to 
the right


nl=no. of steps to 
the left
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For right steps:


€ 

W (nr;N) =
N!

nr!(N − nr)!



End-to-End Distance Probability


1D, 100 segments


R by 

Binomial 
distribution


R by 

approx. 

Gaussian 

distribution




Estimates of Genomic DNA 
Sizes




Bacterial Genome




Chromatin











































































