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Plugins: The Molecular Modeling Toolbox

e 0o http://www.ks.uiuc.edu/Research/vmd/plugins/
EE] + |7ce http:/ /www.ks.uiuc.edu/Research/vmd/plugins/ < (Q' vmd plugins

THEORETICAL and COMPUTATIONAL

. . .
« Extensive library of plugins Biopnysics Grour :
NIH RESOURCE FOR MACROMOLECULAR MODELING AND BIOINFORMATICS
. UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN
.
comes with VMD: See

In addition to Tcl and Python scripts, VMD implements "plugin” interfaces which provide a means for extending VMD at run-time without the necessity to

b recompile the program. The two primary types of plugins for VMD are ‘molfile’ plugins for reading and writing data files containing atomic, graphics, and
Xtens 1 Ons enu . volumetric data, and scripting extensions which i new and useri for performing tasks such as structure building, simulation

setup, etc. This page contains plugins which can be downloaded and installed in your copy of VMD, as well as any pertinent documentation that goes
along with the plugins.

License

* Some are text only, many
have text and graphical
modes ™,

Pages

The VMD plugins are provided under the UIUC Open Source License, any exceptions are explicitly marked as such.

Plugin Developer Documentation:

o Plugin Programmer's Guide — describes the VMD plugin architecture so others can develop and build new plugins, and to use the VMD plugins
in other software

Molfile Plugin Documentation:

o Documentation for all supported file formats, and translators
Download
VMD

e  Write your own in Tcl/Tk Exansons Documenat

PMEpot — Particle Mesh Ewald potential map calculator

RamaPlot — Ramachandran plots for selected atoms

RMSD Tool — Calculate RMSD values

RMSD Trajectory Tool — Extended version of RMSD plugin for trajectories
Salt Bridges — Find salt bridges throughout a trajectory

Timeline — Plot time-varying y structure v

»(

VMD
Tutorials Analysis
. . VMD « APBSRun — Calculate electrostatic potentials using APBS
[ ) I h d_ I’t 1 S Manuals « CatDCD — Standalone trajectory processing program
lr a u ln « Contact Map — Plot a 2-d residue-residue distance map
VMD « GofRGUI— Calculate and plot radial pair distribution functions g(r)
ﬂ‘;"""g « HBonds — Counts the number of hydrogen bonds formed over a trajectory
 ILSTools — Prepare and run Implicit Ligand Sampling (ILS) calculations
« IRSpecGUI — IR spectral density calculator
—_— e MultiSeq — Perform multiple sequence and multiple structure alignments, display sequence data, phylogenetic trees, and much more.
Search .ks.uiuc.ed o NAMD Energy — Evaluate interaction energies with NAMD
(Google ) « NAMD Plot — Plot NAMD log files (energyivolumey...)
- .
.
.
.
.
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http://www.ks.uiuc.edu/Research/vmd/plugins/
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Build a molecule

Molefacture — small
structure builder

Inorganic Builder —
Build devices

MergeStructs — Merge
multiple structures

Paratool — Calculation
of force field parameters

CGTools — Transform
structures between
coarse-grain and all-
atom representations

Paratool Main - X
File Edit Charges Lahels Help
Froject
thf.ptl
Waorking directory:  |fprojects/paratool_testthf Choose
Molecules
ID Muolecule file name
Farent molecule: 1
Molecule to parametrize (hase molecule): 0 Jthf_zcoo.pdb
Optimized geometry: 1 thf_zcoo_molef_optlog
Single point calc. (Hessian + charges): 1 |Jthi_Zcoo_molef_sp.log
Edit fragment for parametrization
Selection of atoms from parent molecule: Reset
Edit fragment manually using Molefacture: Edit in Molefacture
Topology files
fusrilocaldibfymd/pluging/noarchacl/readcharmmtopop_allZ7_prot_lipid_na.inp Add
Delete
Meny topology file: Write
Instead of CHARMM use AMBER topologies and parameters {(in CHARMBA formaf)
Parameter files
Austilocaldibymd/plugins/noarchaclireadcharmmpar/par_all27_prot_lipid_na.inp Add
Delete
MNew parameter file: Write
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Prepare the System

Input and Output Files

Molecule:  0: Tubg | Qutput basename: | Tubg_autopst

 PSFgen — Build structures for use | oo e

#ProjectsAumd/pubsl inux/libAvmd126b2/plugins/noarch tcl,

. Add

Wlth NAMD Delete

e AutoPSF — Automatic PSF Load npu s
. . Selections to include in PSF/PDE
structure bUlldlng tOOI Everything Protein Mucleic Acid
Cther:

o SOlVate - Add Water tO a Guess and split chains using current selections

StruCture C:::: SLTnZ:EﬂE?ndex Range Hter Cter Type
e Autolonize — Add sodium or OB e o —

chlorine 10ns to a structure for Delete chan
Simu1ati0n Create chains

FPatches
Patch SegidiResid SegidiReszid

add patch

Delete patch

Apply patches and finish PSF/FPDE

Extras: Solvate lonize Regen
Reset Autopsf I'tn feeling lucky
@ NIH Resource for Biomolecular Modeling and Bioinformatics Beckman Institute, UIUC
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Post-Processing

TkConsole — A better console

CatDCD — Trajectory
processing

PBCTools — Tools for
manipulating simulation data
with periodic boundary
conditions

NAMD Plot — Plot NAMD log
output

RamaPlot — Ramachandran
plots

RMSD Trajectory Tool —
Calculate RMSD values for
trajectories

http://www.ks.uiuc.edu/

Eile
MarD Log File:

Plot on % axis:

o BOMD AMGLE
ELECT WD
KIMETIC TOTAL
TOTALS TEMPAWG
WOLUME PRESSAWVG

Plot on ¥ axis:

& TS

fhomedjohnssscriptlib/minesnamd.log

Help

DIHED IMPRP
BOUMDARY MISC

TERP TOTALZ
FRESSURE GFRESSURE
GPRESSAVG
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Analysis

o

e Contact Map — Plot a 2-d P —
residue-residue distance map

« HBonds — Counts hydrogen =
bonds formed over a trajectory ...

e Salt Bridges — Find salt o
bridges throughout a trajectory ...

« NAMD Energy — Evaluate e
interaction energies os 2]

« PMEpot — Particle Mesh
Ewald potential map calculator 1..11:

* Timeline — Plot time-varying wo |

secondary structure e |
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Molefacture: Assemble small molecules

it % i ___Molefacture - Molecule Builder
ngs

lllllll

 Edit molecules

Adjust angle:

* Add, delete, or manipulate
their structure at atomic
level

e Build new components
from a library of common
fragments.
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Inorganic Builder: Build nanodevice models

e®00 VMD 1.8.7a30 OpenGL Display

Goal: Provide a fast way to
e e o build device models for

Material ' Amorphous Silicon Dioxide & ] Hex box:

om ... evaluating prototype designs

Box dimension:

x: 2 | Y: |z i ]
Basis vectors:
AX: 11461318 Y: -0.19704 Z: -0.000344

BX: 0.0 Y: 11461318 Z: 0.200022
CX: 0.0 Y: 0.0 Z: 58.173357 : : .
e o o nimoger InorganicBuilder Plugin
Structure Min/Max:

X Min: -57.30659 Max: 57.30659 . .
Y Min: -57.40511 Max: 57.40511 [ J D g d d 1 g try
ZMin: -29.1868615 Max: 29.1868615 eS]‘ n eVlce mo e eome

Output file (.pdb,.psf): [ASiO2 |

sevepurlefaane). } .| * Bond search: type/distance based

Add exclusion Remove exclusion

0 Block1 cone
1 Block2 cone
2 Block2 cylinder

e Extract surface atoms

e Add biomolecules

(" Build device )

e Solvate model
e Library of common materials
» Extensible material list
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Timeline: a tool to locate events in MD trajectories

Events during 7 ps villin headpiece folding

€ VMD Timeline villin-nowat.psf (mol 0) ) 0O) <)
Eile Calculate Threshold Analysis Appearance  Data Help

(® VMD 1.8.7beta4 OpenGL Display =)
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[ |
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Frame 231 =]
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NoabhRwN=OO
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Per-residue secondary structure: villin headpiece folding from a fully denatured state.
7us simulation; 654 atoms; over 1 million frames to examine

VMD Timeline plug-in: graphing and analysis tool to identify events in an MD trajectory
* a single picture shows changing properties across entire structure, entire trajectory.

* explore time vs. attribute (per-residue or per-selection) linked to molecular structure

* many analysis methods available; user-extendable

NIH Resource for Biomolecular Modeling and Bioinformatics Beckman Institute, UIUC
Rescareh Rosoureae http://www.ks.uiuc.edu/



End

@ NIH Resource for Biomolecular Modeling and Bioinformatics Beckman Institute, UIUC
[ational Center for http /lwww .ks.uiuc.edu/



