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Application of molecular dynamics



Braga, November 05, 2013Braga, November 05, 2013

Skin ModelSkin Model
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Skin ModelSkin Model

Water and ions
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Skin ModelSkin Model

Cholesterol
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Skin ModelSkin Model

Cholesterol sulphate 
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Skin ModelSkin Model

Free fatty acids
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Skin ModelSkin Model

Ceramides
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Skin and BSASkin and BSA
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Skin and one POPC-CHOL LiposomeSkin and one POPC-CHOL Liposome
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Molecular DynamicsMolecular Dynamics
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Other applications in our labOther applications in our lab
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Other applications in our labOther applications in our lab
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Molecular dynamics principles 
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Molecular Molecular DynamicsDynamics  PrinciPrinciplesples
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Molecular Molecular DynamicsDynamics  PrinciPrinciplesples
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Molecular Molecular DynamicsDynamics  PrinciPrinciplesples
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Potential energy of the systemPotential energy of the system
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Example – one small peptideExample – one small peptide

1 Peptide = 233 atoms
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Example – one small peptideExample – one small peptide

1 Peptide = 233 atoms
12163 water molecules =
                       36489 atoms
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SimplificationsSimplifications

 United atoms
 Single Point Charge water
 Coarse grained models
 Implicit solvent simulations
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ParallelizationParallelization

 The simulation box is divided in smaller 
problems

 Because the system is dynamic, the small 
problems are not independent

 By experience, coarse grained models are 
more difficult to parallelize, probably because 
the particles have a higher mobility
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