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Genomic Mapping
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Wormlike Chains (WLC)
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• Good description of  stiff  
biopolymers such as dsDNA

• Stiffness characterized by decay 
of  bond correlations, lp

• Excluded volume characterized 
by effective width, w 0
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• Traditional Metropolis Monte Carlo is 
impractical for chains longer than O(103)
beads.

• Pruned-enriched Rosenbluth Method 
(PERM)

- Chain-growth Monte Carlo technique
- Efficient for O(104-105) beads
- Applicable to confined and unconfined 

systems
- Off-lattice
- Can estimate free energies

A Numerical Approach



Monomer Anisotropy
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Free Solution DNA
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Confined Chains

Bending Dominates
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EV Dominates



Confined Chains

Bending Dominates
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EV Dominates

Weak EV



Confined Chains
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Free Energy of  Confinement
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Application to DNA
• Using this approach we can calculate and understand 

relevant properties for DNA mapping devices.
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DNA in Nanochannels
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DNA in Nanochannels
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Solvent Quality
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Conclusion
• Genomic mapping is a modern application of  

the excluded volume problem for the confined 
biopolymer, DNA.

- The crossover depends on the monomer 
anisotropy of  the chain.

- Properties relevant to genomic mapping can 
be obtained by advanced Monte Carlo 
techniques (i.e. PERM).
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