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 About PDB
 Generating Protein Structure File
◦ Visual Molecular Dynamics package (VMD)Visual Molecular Dynamics package (VMD)

 Converting PDB and PSF to LAMMPS 
inputinput

 Run a simulation
Ch k h  l Check the results
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PDB File PDB File PDB File PDB File 
WWW.pdb.org : Just type a keyword or PDB ID
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G i  P i  S  FilG i  P i  S  FilGenerating Protein Structure FileGenerating Protein Structure File

 Using psfgen package directly
 The implemented psfgen in VMDThe implemented psfgen in VMD

a. Making pgn file
b A i  f b ildb. Automatic psf builder
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VMDVMDVMDVMD

Visualize your results using high graphical y g g g p
capabilities
Measure bond, angle, etc. in the structureeasu e bo , a g e, etc.  t e st uctu e
Modeling: Build protein, Nanotube and 

Membrane  Apply local changes to the Membrane, Apply local changes to the 
stucture like changing an angle or make a 
point muationpoint muation
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Steps toward generating PSFSteps toward generating PSFSteps toward generating PSFSteps toward generating PSF
1. Make separate PDB files for individual 

chains of protein, solvent etc. 
2. Match the residues and atoms of your PDB y

with the appropriate topology 
3. Remove unwanted atoms
4. Generate new chain in the output PDB file 
5. Read the PDB file5. Read the PDB file
6. Guess coordinates of missing atoms
7 Writing output PSF and PDB  7. Writing output PSF and PDB  
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PreparationPreparationPreparationPreparation

 Delete all water molecules from the end of 
your pdb (1LYD.pdb) and rename it to 1LYD-
nw.pdb

 Find the force field files in a folder named 
toppar or Download toppar_c35b2_c36a2.tgz
f  from: 
http://mackerell.umaryland.edu/CHARMM_ff_params
html.html

 Copy top_all27_prot_lipid.rtp (topology) and 
par_all27_prot_lipid.prm (force field parameters)p _ _p _ p p ( p )
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PgnPgn filefilePgnPgn filefile
Package require psfgen
Topology top_all27_prot_lipid.rtf
pdbalias residue HIS HSE
pdbalias atom ILE CD1 CD
Segment U {pdb 1LYD-nw.pdb}
coorpdb 1LYD-nw.pdb
guesscoord
Write lys.pdb
Write lys.psf

LAMMPS Workshop
Sharif University of Technology12/25/2009 8



$ Vmd –dispdev text –e 1LYD.pgn$ p pg

di d  if  di l  d i-dispdev: specify display device
-e: Execute commands in <filename>
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$ vmd 1LYD-nw.pdb
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Automatic PSF builderAutomatic PSF builder

VMD main > 
Extensions > 
ModelingModeling
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Compare the results of both Compare the results of both 
method!method!
$ diff lys.psf 1LYD-nw_autopsf.psf > out

As you can see there are some y
differences!

Although the second method seems a Although the second method seems a 
lot easier, you have less control over 
the outputs so always check the the outputs so always check the 
outcome and don’t get too 
comfortable with it!!comfortable with it!!
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Converting PDB and PSF to Converting PDB and PSF to 
LAMMPS inputLAMMPS input
 Copy charmm2lammps.pl from py p p

lammps/tools to your working directory

$ Perl charmm2lammps all27_prot_lipid lys –
charmm –border=2 –water –ionscharmm border 2 water ions

Th  i d d t fil   t d  The in and data files are generated  
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 Run a simulation Run a simulation
 Copy lmp_* from lammps/src to the current 

di tdirectory
$ ./lmp_openmpi < lys.in

Convert the output to PDBp
 Copy lammps2pdb.pl from 

lammps/tools/ch2lmp to your directorylammps/tools/ch2lmp to your directory
$ perl lammps2pdb.pl lys
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ReferencesReferencesReferencesReferences

 http://www.ks.uiuc.edu/Training/Tutorials/namd/namd-
tutorial-unix-html/node6.html

 http://en.wikipedia.org/wiki/PSF

 http://lammps.sandia.gov/doc/Manual.html
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 Thank you for your attention.y y
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