A Brief Tutorial on VMD

VMD is a freely able molecular visualization program designed by the Theoretical Biophysics Group at the University of Illinois and Beckman institue.  It can be downloaded at http://www.ks.uiuc.edu/Research/vmd/.  One of the program’s strengths is the ability to present molecules using stereoscopic display.  This requires two important pieces of hardware: a monitor capable of stereo display, as well as visualization glasses such as CrystalEyes.  However, especially with larger molecules, the program tends to get bogged down when running in 3D mode.  It is the goal of this manual to give the reader a few hints to help optimize VMD’s performance, as well as provide a basis for utilizing VMD’s various capabilities.  

Getting Started

After opening the VMD Program, you will notice that three windows open:  a visualization window, the main menu, and a command window.  

[image: image1.png][-[O]x]



  [image: image2.png]und for WINSZ, version 1.7.2 (February 6, 2082)
UMD UM Page:  http://uw.ks uiuc.edu/Research/und/
Please email all connents and bug reports to vnd@ks.uiuc.edu
The authors reguest that any published work which utilizés
UMD please include the following reference:
Hunphrey, .. Dalke, A. and Schulten, K.. ‘UMD - Uisual
Molecular Dynamics’, J. Molec. Graphics 1996, 14.1, 33-38

Harduare 3D Acceleration enabled.
2°D texturing enabled, max size: 1824x1824
Spaceball driver not installed. Spaceball interface disabled.

No joysticks Found. Joystick interface disabled.
Opened sensor config File C:i/Program Files/University of I1linois/UMDN.und]




   [image: image3.png][ Mouse
[ Molecule

I Animate

[ Edit
I Graphics

[ Labels
[ Render

[ Display

[ color

[ Material

[ simulation
[ Tracker

I Sequence

Help

Quit





The visualization window, command window, and main menu (l-r).  

To open a PDB molecule, go to the main menu.  Click on Molecule.  The Molecule window will open.  
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Now click Load From Files in the upper right hand corner.  This opens the Files window.  
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From the list labeled Molecule File Types,choose, PDB only.  Now click Select pdb.  This allows you to choose a pdb file on your hard drive.  If you do not have the pdb file on your hard drive but you know the 4-character identifier (for instance, hemoglobin in 1A3N), then you can download the pdb file directly off the http://www.pdb.org database, provided you have an active internet connection.  To do this, in the Molecule File Types list on the files window, select pdb databank.  In the space provided type the 4-character identifier and click Load Molecules.  

Remember, prior to loading another molecule, remove the previous molecule by going to the molecule window.  Highlight the previous molecule and click Delete, otherwise VMD will open both molecules, which might slow the program down to the point of crashing.  

Manipulating Molecules

Once you have loaded a molecule, you can explore its structure using the various display options that VMD provides.  First off all in the display window you can use the mouse to drag the molecule to different orientations.  There are three possible mouse actions that can be very useful.  These actions can be toggled using the R, S, and T keys on your keyboard.  

	Key
	Action

	R
	Rotation

	T
	Translation

	S
	Scaling


By left-clicking with the rotation action, you can rotate the molecule along the X, Y, and Z axes.  Right clicking allows you to rotate the molecule laterally, which can be very useful sometimes.  By dragging the molecule and letting go quickly, you can set the molecule into a spin.  The translation action simply allows you to drag the molecule along the X and Y axes without disrupting its orientation.  Finally, scaling allows you to zoom in and out.  

The Graphics Window

One way to produce interesting and informative molecular visualizations is to change the drawing method by which the molecule is displayed.  These are available in the Graphics window, accessed by clicking Graphics on the Main Menu.  
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The various types can be toggled using the Drawing Method menu.  These include:  VDW, CPK, bonds, ribbon, licorice, etc.  A word of warning: depending on the size of your molecule, some of these displays might result in extremely slow performance.  

Quick and dependable drawing methods:  lines, points, and tubes.

Potentially difficult drawing methods:  CPK, surf, and licorice.  

One way to avoid an accidental crash is to deactivate the Apply Changes Automatically option (yellow = activitated).  

In order to select portions of the molecule you are looking at, a number of commands can be typed in to the Selected Atoms box.  A menu of commands is also available by clicking Atom Name Lists.
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Here you can simply click on the set of atoms you wish to select.  Often you will want to display different groups of atoms using different drawing methods.  For example, if you want to display one chain using the lines method and another group using CPK (which is very similar to ball-and-sticks), click Create New.  This will bring another item into the Graphics menu.  Your two items can now be altered independently, by highlighting the item of interest and choosing its drawing method.  

In addition to drawing method, another useful option is Coloring Method.  You can use this to add a variety of color schemes to your molecule.   

Saving Your Molecule’s State

This option seems to be less than convenient, given that save states can only be saved to the desktop.  At any rate, it is very simple to save the graphical display you have chosen for your molecule.  In the command window simply type

save_state *

* being the name you wish to give your save state.  This will save the state to your desktop.  Obviously, most people do not like to store a bunch of loose files on their desktop.  Your save state files can be moved to another folder, but, should you choose to load them again, you must move them back to the desktop.  It seems like there should be a way to choose the target directory of your save states, but I have yet to find it.  

Loading A Saved State
In the command window, type

play *

* being the name of your save state.  Remember that the save state must be located on the desktop for this to work.  Another caveat:  if loading your save state is the first thing you do when you run VMD, the program will put the molecule into a spin once it is loaded.  Subsequent loads will not have the spin.  If VMD spins your molecule, simply reload it.  

Hints for Optimization

In order to gain better performance using VMD, there are a few options that can be tweaked.  First, the program runs faster when Stereo Mode is turned off.  To do this, click Display on the main menu, which opens the Display window.  Click the Stereo list, and select Off.  This will allow you to manipulate your molecule into an appropriate view.  Then when you wish to resume the 3D effects, turn Stereo back on to CrystalEyes or whatever your Stereo Mode may be.  There are several other options that can be toggled on this same Display menu which boost performance.  Find the Detail and Alt. Detail lists.  For Alt detail, you may want to set this to Points.  This causes your molecule to shift to a simpler “points” display while rotating, so the program does not have to do as many calculations with rotating a more complicated display.  The Detail list allows you to choose the display that is given when the molecule is not being actively rotated.  The default is wireframe.  Another nice option is Full, which depicts the molecules with very pretty, metallic looking surfaces.  This option runs surprising fast when used in conjunction with the Points setting in Alt Detail.  
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