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Molecular Dynamics Simulations

Molecular Dynamics simulation are the study of
the atoms by computer simulations.




Available MD Software

GROMACS NAMD
editconf VMD
x2top psfgen
make ndx solvate
gen box minmax

Tinker Amber
nucleic xleap

xXyzpdb tleap



Requirements to setup a simulation
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Visual Molecular Dynamics (VMD)

VMD 1.8.6 OpenGL Display

File Molecule Graphics Display kouse ESaclikEibhiE He

I T & D F holecule
3 T AD molecule3d

Add Solvation Box
Automatic PEF Builder | Wi izati

ka f— C5 Builder
[Loop Dowser

Main purpose Is molecule
visualization

Additional functionality
added as extensions

Built-in Python language
Interpreter with:
Tkinter

library for interacting with
VMD features



VMD Extensions Usability Problems

- NEMDG ==

Eile Edit Help
General
Working dir Mmnt‘home_jaguey/mymese Erowse

Simulation basename:

Input files
PSF file: Browse
FDE file: Browse
KEC file: Browse

Farameter files

Jusrflocallibfvmddpluging/noarchAclkreadchammmpar? 0/par_all2 Add
Delete
Timesteps
H Minimization Mumber of steps: (1000
Molecular dynamics Mumber of steps:

Continue simulation (get first timestep from XSC file)
First time step: |0

Ensemhble
& MNVE
Temperature (Kelvin): |310
MYT
Preszure (bar):
NPT

Periodic houndary conditions (read unit cell from $5C file) Edit

hobilefixed atoms
Selection of mobile atoms: (00 atoms)

all

Show selection

Write NarD config file Run MarD




To develop a Molecular Dynamics Simulation
software for Fiber-Polymer Hybrid systems that
avoids the actual problems of usability.



MoSDAS and VMD

VMD Python Library

MoSDAS Library
by Computational Science Group of UPR-H



MoSDAS GUI




MoSDAS GUI

(= MOSDAS GO P e = f:l MOSDASTGU] E@]
Fle Edit| msert Tools Help | [EIE Edit Insert Tools | Help |
PSF generator P
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MoSDAS GUI

MoSDAS GUI | [ e [ MoSDAS GUI i [
Hle Edit Insert Tools Help

File Edit Insert Tools Help

FIOSIIAS LT
Selected Molecules are:
Poly CYT.Poly C¥T12

Center these molecules?
Selected Molecules:

W PolyCYT.PolyCYT12

0K Cancel
OK Help
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MoSDAS GUI

VMD 1.8.6 OpenGL Display | VMD 1.8.6 OpenGL Display

Edit Insert | Tools Help

Polymer
Fber

Box

MoSDAS GUI
Single-wall Carbon nanotube specifications:
Length in angstroms: |130
Chirality: { 10




MoSDAS GUI

VMD 1.8.6 OpenGL Display

MoSDAS GUIl — | O] %

Hile Edit Insert Tools Help

822

MoSDAS GUI |- |0 X

hile Edit Insert Tools Help

Selected Molecules are:
CNT.CHT{10,10)
Poly CYT.Poly CYT12
Hame for the new molecule:
(The original molecules

OK




MoSDAS GUI

VMD 1. GL Di ] VMD 1.8.6 OpenGL

' MOSIA
hile Edit Insert Tools Help

MoSDAS GUI =
Hile Edit Insert Tools Help
Frames

Bounding box coordinates
®min W (+rCut) 4 W (+rCut)
ymin |-7 W (+rCut) ] W (+rCut)
zmin |-1 : W (+rCut) 1 W (+rCut)
(Walues shown initially are suggestions based on selected molecules)

OK Cancel




MoSDAS GUI

Save PSF...
Export...
Quit




MoSDAS GUI

VMD 1.8.6 OpenGL Display

m MoS50 M DAS GUI [ — | o x

Fie Edit Insert Tools | Help Insert Tools Help

PSF generator Only PSF PSF generator

Configuration File generator PSF with water | Configuration

PSF with water & ions

MoSDASGUT

Temperature
Simulation Hame |D
P3F file wimy Browse
PDB Tfile ¢  Browse

First Timestep |0
Humber of Steps

Ok




MoSDAS GUI Video




Conclusions

MoSDAS GUI greatly simplifies the setup of the
simulation and aviods the risk of errors In the
setup process.

The time to setup and make all the necesary
files to run a MD simulation was reduced from
hours to minutes.

MoSDAS GUI are going to be a good tool to
perform MD simulations of CNT-Polymer
hybrids.
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