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NAFlex: A web server for the 
study of Nucleic Acids Flexibility
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Nucleic Acids 
SEQUENCE
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STRUCTURE

Structure depends on the sequence, not ideal B-DNA
Each base pair characterized by flexibility and geometry

Nucleic Acids 
SEQUENCE
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NA SEQUENCE FUNCTION

STRUCTURE

Protein Recognition
Protein-DNA binding
Genome organization
Expression control
…..

Structure depends on the sequence, not ideal B-DNA
Each base pair characterized by flexibility and geometry
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mmb.irbbarcelona.org/NAFlex
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Nucleic Acids MD (by MDWeb) 

Hospital et al, Bioinformatics 2012, 28(9): 1278-1279
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NAFlex Coarse-Grained Dynamics
A Metropolis Montecarlo algorithm associated to DNA
helical parameters is used to obtain coarse-grained DNA
dynamics.

Goñi et al, Bioinformatics 2008, 24: 1731-1732

Worm-Like Chain (WLC), Montecarlo Algorithm.
1 bead for each 4 base-pair steps.
Debye Hückel Equation to take into account implicit
solvent and ionic concentration (Salt-dependent).
Uniform charge of DNA.
DNA stretching, bending and torsion.

Jian et al, JCPhysics 1997, 136: 168-179



bioexcel.eu

NA SEQUENCE-DEPENDENT 
PHYSICAL PROPERTIES
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• Helical Parameters
• Stiffness Constants

• Principal Component (PCA)

• Nuclear Magnetic Resonance 
Observables (J-Couplings, NOE’s)

• Canonical Hydrogen Bond (HB) Analysis
• Atom Pairs Distances
• Backbone Analysis

• HB/Stacking Energies

• Distance Contact maps
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Base step parameters
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Base pair step parameters
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Calladine & Drew

Roll angle and Bending
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DNA structure directs positioning of the mitochondrial genome packaging protein Abf2p, Chakraborty, NAR (2017)
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PDB ID 2ZO1 
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ANALYSIS DNA DREW DICKERSON DODECAMER

Long-timescale dynamics of the Drew Dickerson dodecamer, DANS PD, NAR (2016). 
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ANALYSIS DNA: PROTEIN-BOUND VS UNBOUND
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Multiscale complex Genomics

43

http://www.multiscalegenomics.eu/

MuG community – interest group

http://www.multiscalegenomics.eu/MuGVRE/
http://www.multiscalegenomics.eu/MuGVRE/mug-community/
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