
The Art of
Coarse 

Graining

     How to become a CG master - part II



Martini forcefield for biomolecular simulations



I Lipids
 Basic Martini philosophy
 Parameterization 
 Applications

Martini forcefield for biomolecular simulations



I Lipids

II Proteins & 
 Sugars

 Basic Martini philosophy
 Parameterization 
 Applications

 Parameterization
 Elastic networks 
 Applications

Martini forcefield for biomolecular simulations



I Lipids

II Proteins & 
 Sugars

III Future

 Basic Martini philosophy
 Parameterization 
 Applications

 Parameterization
 Elastic networks 
 Applications

 Hybrid models
 Polarizable Martini 

Martini forcefield for biomolecular simulations



Biomolecular Forcefield for Coarse-Grained Simulations
New web-pages coming up soon!

The Martini forcefield for proteins
 The looks



Biomolecular Forcefield for Coarse-Grained Simulations
New web-pages coming up soon!

The Martini forcefield for proteins
 The looks



Biomolecular Forcefield for Coarse-Grained Simulations
New web-pages coming up soon!

The Martini forcefield for proteins
 The looks

Luca 
Monticelli



 

The Martini forcefield for proteins
 The looks



 

The Martini forcefield for proteins
 The looks



ARG+

CG 
All-atom 
(MacCallum & Tieleman, 
Biophys. J. 2008.)

LYS+ GLU-

GLN ASN SER THR ILE LEU VAL CYS

HISTRPTYRPHEASP-
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Martini: the bitter taste – The problems / deformation

Three test proteins:

all α

all β

α/β

Villin headpiece

SH3 domain

protein G



ElNeDyn: Elastic Network in Dynamics

harmonic potentials between all Cα beads within a cut-off

Villin headpiece
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Martini: the bitter taste – The solutions / ElNeDyn

ElNeDyn: useful tool when single (native) state matters

        both structure and internal dynamics well represented
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 Coarse-graining  
new molecules: 

  Sweet 
MARTINI 

extension of Martini force field 
to carbohydrates
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Sweet MARTINI 
Testing: partitioning free energy

All-atom (Gromos) Martini     Exp
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I Decompose molecule into building 
 blocks

II Assign particle types

III Assign standard bonded potentials
 or derive them from AA simulations

IV Compare behavior as much as 
  possible to either 
experimental   data or AA 
simulations

V Optimize model going back to step 
 I, II or III

Sweet MARTINI 
General recipe for CGing your own molecule
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