Basic VMD
VMD is a molecular dynamics viewer and analysis tool.  VMD is free and can be downloaded from www.vim.org . The following is a list of VMD commands that are useful for viewing purposes as described in the VMD tutorial http://www.ks.uiuc.edu/Training/Tutorials/vmd/tutorial-html/index.html .  Work through the tutorial it takes about three hours.  Use this list of commands to remember how to use the program.  I always copy a VMD shortcut to the folder with my pdb files then start VMD from this shortcut to force VMD to look for files starting in the local folder.
Help

The first time you use help you will need to tell it where to find internet explorer (c:\Program Files\Internet Explorer\IEXPLORE.EXE) or Modzilla on a Linux box.

Loading files
File/New Molecule:
opens the Molecule file browser. Use Browse to select the file and click Open, then select the file type (automatically selected by extension), and finally click Load to load into the VMD Main window. To load another molecule select New Molecule from the Load files for: list then load in the next molecule. (note: if  the file is a pdb file you can just drag it on top of the VMD shortcut to open the file)
Dynamics files:
first load the amber prmtop file with file type parm7 then with Load files for: showing the prmtop file load the amber mdcrd file with file type crdbox,  This combines the topology and coordinate files into one molecule entry. The Frames menu can be used to select a subset of the trajectory frames. The default is to load every frame.
File/Save State
Saves the state of the system with all of its views and representations.
File/Render
Renders the image to a windows “.bmp” file or a unix “.trg” file.
VMD Main
T
Top molecule: Scripts act on this molecule. Click the T column to change top molecule 

D
Display molecule: Click D to turn a molecules display off and on.

F
Fixed molecule: Click F to unfix a molecule.  Only fixed molecules move together.  The coordinates of moved molecules are not changed just the view, to return to the initial view use Display/Reset view.
A
Active molecule: Click A to make a molecule inactive. Animations only affect active molecules.
Molecule
Double click a molecules name to rename the molecule.

Frames
Double click the number of frames to delete a frame from a trajectory.

Animation controls
These buttons, data windows and scroll bar provide a way to animate a trajectory.

Mouse  


(use menu Mouse/  





or press hot key)
rotate
drag left mouse, z rotate drag right mouse. 



(hot key “r”)

center
left click atom to center rotations. 




(hot key “c”)
translate
drag left mouse to translate the molecule.



(hot key “t”)
scale
use track button or type s and drag left mouse. 


(hot key “s”)
Query
clicking on atom to give information about the atom labels

(hot key zero)
Label/Atom
clicking on one atom will toggle atoms labels on and off

(hot key 1)

Label/Bond
clicking on two atoms will toggle distance labels on and off

(hot key 2)

Label/Angle
clicking on three atoms will toggle angle labels on and off

(hot key 3)

Label/Dihedral
clicking on four atoms will toggle dihedral labels on and off

(hot key 4)

Move/Atom
atom coordinates can be changed by dragging the atom

(hot key 5)
Move/Residue
all atom coordinates of a residue change by dragging an atom

(hot key 6)
shift-left drag causes the residue to rotate; middle key does a z rotatation
Move/Fragment
like move/residue but a fragment’s coordinates are changed

(hot key 7)
Move/Molecule
like move/residue but a molecules coordinates are changed

(hot key 8)
Move/Rep
like move/residue but atoms in a representation are changed

(hot key 9)
Graphic/Representation
Each representation should have a Style, Color, and Selection set.  By default molecules are displayed with a lines representation, colored by atom name, and all atoms selected. New representations are set by clicking the Create Representation button. Double clicking a existing representation will turn it off and on.

Selections may be made by typing in key words or using the tabs to place words in the selection window. Atoms may be selected on the basis of a property, i.e. protein or not protein, water, or nucleic backbone. They may also be selected by names, such as: atom C, resname HEM, resid 1, or index 1. Multiple atoms may be specified with one key- word. For example, the selection name C CA N O will select the backbone atoms or resid 1 to 20 would select a range of residues. VMD can handle regular expressions (double quotes are needed around regular expressions), so that name "C.*" will select all atoms with names starting with C. VMD also understands the boolean operators and, or, and not, so the selection resname HEM and not name "N.*" selects all non-nitrogen atoms in the heme group of myoglobin.  The selection window does not become active until a return key is entered.  If you click other buttons before the return key is entered you will loose what was typed in the selection window. The following are some useful representations:

	selection: all;

drawing method: tube (or trace)
coloring method: segname (or chain)

To show the backbone of the protein and nucleic acid strands.


	selection: sidechain

drawing method: lines
coloring method: segname (or chain)

To show thin see through side chains. 


	selection: (resid 29 43 64 93 107) and (resname HEM)
drawing method: Licorice
coloring method: name
Show the active site of myoglobin (Mb). Use Extensions/Sequence/Sequence viewer to find the resid numbers. Residues selected in the viewer are placed in the representation selection window.

	selection: waters within 3.0 of protein
drawing method: vdw
coloring method: name
To show waters of hydration.

“waters within 3.0 resid 64” would show Mb active site hydration. “same residue (protein within 3.0 resname HEM” would select residues next to heme.

	selection: index 1000 to 1002
drawing method: vdw
coloring method: name
To spacefill atoms 1000, 1001, and 1002.  Use the mouse Query mode to find atom index numbers.


	selection: all
drawing method: Hbonds
coloring method: ResType
To view hydrogen bonds. Note: your structure must contain hydrogen atoms. You may need to relax the distance cutoff to 4 and the angle to 30. 


	selection: waters and oxygen
drawing method: vdw
coloring method: name
To spacefill oxygen atoms of water. Set sphere size to 0.4 and resolution to 10.


	selection: all
drawing method: Cartoon
coloring method: Structure
To cartoon secondary structure. Set Beta thickness to 8 and resolution to 14.




Graphics/Labels
Show/Hide/Delete
Selected labels (shift click to select more than one) can be turned on, off, or deleted.
Properties
Sets the size of the label

Graph
Numeric values in labels during a trajectory can be save to a file or sent to tcl script graphlabels.tcl for graphing
Extensions/Movie Maker

VideoMach 
http://www.gromada.com/ shareware program must be installed to convert .bmp files into a mpeg movie. Free trial works for 30 days then $29.95 for the license.
Movie Settings
Make sure your animation looks good before making the movie.  Select  Trajectory .

Format
Either AVI or MPEG-1 can be put into power point presentations.
Set working directory
These images take up a lot of space. You will want to delete the intermediate .bmp files.

Extensions/Analysis/Ramachandran Plot

Start Analysis
Type “ramaplot” in the text console or select Extensions/Analysis/Ramachandran Plot. The most allowed regions are colored blue; partially allowed regions are colored green.

Load Molecule
Select molecule from the molecule pulldown menu on the right displays squares for each residue.
Residue information
Clicking on a square turns the square red and displays residue information.

Extensions/Sequence/Multisequence Allignment
Choose work directory
Temporary files are stored here. You need to have write permission to this directory default is c:\ .  These files are supposed to be deleted on exit from MultiSeq

Alignment Parameters
Default values work well NPASS=1, SCANSCORE=6, SCANSLIDE=5. See help for a description of parameters.. All pdb files should have previously been loaded.  Their sequences will show in the alignment window.

Run Structural Alignment
Calls STAMP and superimposes the aligned proteins and displays them.

Extensions/Analysis/RMSD Calculator

Atom Selection
Upper left window type the atom selection just as you would for a graphics representation. Backbone only restricts analysis to only the backbone atoms.

RMSD
This buttons effects depend on Top (top molecule is compared to each other molecule), Average (each molecule is compared to the average of all molecules), and  Selected. Pressing RMSD calculates the values without any coordinate changes
Align
Does an RMS alignment to change coordinates of all molecules based on the atom selection box.  The same results can be done using a script.
Tcl Scripting

Tk Console
Select  Extensions/Tk Console to open a window that executes Tcl commands as you type them.  Complete Tcl programs can also be run in the black command prompt window or the Tk console by sourcing the script “source myprogram.tcl”
set
“set x 10”  will set the variable $x to 10

puts
puts “The value of x is: $x”  prints the value of $x to the Tk Console

[expression]
substitutes the result of the expression
atomselect
“set crystal [atomselect 1 “all”] ”  the variable $crystal will be a function that means operate on all of the atoms of molecule 1

get resname
“$crystal get resname”  would get all the residue names of molecule 1

get {x y z}
“$crystal get {x y z}”  would get all the coordinates of the molecule 1
set radius
“$cystal set radius 1.5”   would set all the radiuses in $cystal to 1.5 A
delete
“$cyrstal delete”  removes a variable

measure
Here is a simple program to superimpose to molecules by their alpha atoms (note: atoms1 and atoms2 must have the same number of atoms selected)
set crystal [atomselect 0 “all”]
set atoms1 [atomselect 0 “alpha”]
set atoms2 [atomselect 1 “alpha”]
set M [measure fit $atoms1 $atoms2]
$crystal move $M
