





Movies and Animation

Besides static files, PyMOL can read multi-model files (.pdb, .xyz), multi-ligand files (.sdf), and molecular dynamics trajectories (.trj, .trr, xtc)
PyMOL> load multimodel.pdb PyMOL> load top.pdb, mov; load_traj traj.xtc,mov,start=1,stop=101,interval=10

Movie playback speed can be controlled with the movie_fps setting (frames per second) - the default is 30 frames per second (TV-quality).
PyMOL> set movie_f£fps, 5

Movies are constructed from molecular states (changing atoms & coordinates) combined with frames (changing camera, object matrices, and commands)
PyMOL> load $PYMOL PATH/test/dat/ligs3d.sdf; mset 1 x5 1 -10 10 x5 10 -1

implies: FRAME: 1, 2, 3, 4, 5, 6, 7, 8, 9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30 (movies loop
STATE: 1, 1, 1, 1, 1, 1, 2, 3, 4, 5, 6, 7, 8, 9,10,10,10,10,10,10,10, 9, 8, 7, 6, 5, 4, 3, 2, 1 by default)
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Each frame can have a camera “waypoint” stored with it, and can be interpolated for in-between frames with stored views { e
PyMOL> mview store,l; turn y,30; mview store,10; turn y,-30; mview store, 20 w'
PyMOL> mview interpolate ;# do interpolation for missing frames &2?
PyMOL> mview reinterpolate ;# redo interpolation for entire movie
Objects can also be animated with mview using the “object="optional argument (works best when matrix_mode = 1)
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PyMOL> delete all; mset 1 x60; set matrix mode=1; fragment lys; fragment tyr; zoom

PyMOL> frame 1; mview store,object=lys; frame 30; translate [5,0,0],0object=1lys; mview store,object=lys
PyMOL> mview interpolate,object=lys

PyMOL> frame 1; mview store,object=tyr; frame 45; rotate x, 90, object=tyr; mview store,object=tyr
PyMOL> mview interpolate,object=tyr

Movie commands can perform arbitrary actions on a per-frame basis (for a given frame, “mdo” resets existing commands , “mappend” doesn't).
PyMOL> mdo 1: show_as lines :
PyMOL> mdo 30: show_as sticks

Also see:“Movie” menu program options, and
“File” menu “Save As” MPEG or individual PNG files.
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Symmetry Expansion & Electron Density Maps

Can read CCP4 maps, ASCII X-PLOR maps, binary O/BRIX/DSN6 maps, CUBE and GRD files (file extensions: .ccp4, .xplor, .omap, .brix, .dsn6, .cube., & .grd).
PyMOL> load ref.pdb

PyMOL> load 2fofc.ccp4

PyMOL> isomesh full map, 2fofc, 1.0 ;# display density mesh for the entire map at 1.0 isosurface level
PyMOL> isomesh brick_region, 2fofc, 1.0, ref//Cc/26/, 3.0 ;# parallelepiped with 3.0 A atom buffer
PyMOL> isomesh carve_region, 2fofc, 1.0, ref//C/26/, carve=2.1 ;# only show density within 2.1 A of atoms

Symmetry expansion is accomplished using “symexp” command, which relies upon CRYST records present in the input PDB file.
PyMOL> symexp prefix, object, selection, cutoff # example: PyMOL> symexp sym, ref, ref, 5

Fitting and Alignment Operations

Most protein structure alignments can be accomplished with the “align” command, which performs a sequence-based alignment followed by an iterative
structure alignment. You specify atom selections contained within the mobile and target objects, and PyMOL will match them up.

align mobile, target ;# example: PyMOL> align 1t46////CA, 1t45////CAR ;# performs C-alpha-only alignment

Other types of alignment tasks can be performed with the following set of commmands:

super mobile, target ;# structure-based alignment which refines just like “align”
pair_fit mobile, target ;# atom-pair-based alignment, example: PyMOL> pair_£fit objl1/2-7/CA, obj2/4-9/CA
fit mobile, target ;# identifier-based alignment, where all atom identifiers match
intra_fit selection ;# molecular-state-based alignment within a single molecular object .
matrix_copy source name, target name ;# copies matrix from one object to another " h;‘

jr > O\ \-?". 'l.go K( jf‘ ]

Electrostatic Calculations & Visualizations = ~ ™
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Can read binary PHI and DX maps (.phi, .dx). PyMOL 1.2+ builds ship with APBS bundled. The APBS plugin can help to calculate electrostatic potentials
around protein atoms. Once you have loaded the potential map, the following commands become useful:
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isosurface name, map, level, selection, buffer =
gradient name, map # draws gradient field lines
slice_new name, map # creates a slice plane through the map

Coloring is achieved using “ramp” objects which can convert vertex coordinates into colors based on map values.
ramp_new name, map, range, color # example: PyMOL> ramp_new rampl, mapl, [-3,0,-3]
PyMOL> set surface_color, rampl
PyMOL> color rampl, slicel
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Modeling: Edit, Build, Cleanup, and Sculpt!

Point mutations are best made using the Mutagenesis wizard (see “Wizard” menu).

remove selection

create name, selection, source state,
fab input, name

fragment name, object

pseudoatom object, selection, name,
alter selection, expression

alter_state state, selection, expression

bond atoml, atom2, order
unbond atoml, atom2
valence order, selectionl, selectionZ2

clean selection, present, state

;# remove atoms from molecular object
target state ;# create new object / state
;# fabricate peptide from sequence, example: PyMOL> fab APEPTIDE
;# load fragment from library, example: PyMOL> fragment arg

;# create pseudoatom at center of selection

;# change atom properties and identifiers

;# change coordinate values using expression (e.g. x=x+1)
;# create bond(s) between atoms in same object

;# remove all bonds between atom selections

;# adjust valences for bonds between selections

;# run MMFF minimization on selected atoms in single object
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Help

This panel is accessed by
pressing the “Builder” button in
the upper window.
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To use the builder on Mac OS X,
rename “MacPyMOL" to be
“PyMOLX11Hybrid’, and then
relaunch (will run in a cross-
platform compatibility mode).

CHe | C=C | C#C FC#N ’;=o |c=00 | c=oN NC=O:S=Q? P=03 |N=02
AlO[<CO0 <0 oD
0 -1 I

Fix Rest

Protein

Command I

" Bumps Charge +1 Bonds Create Delete | Cycle | | Arom

¥ El-stat  Atoms  FixH | AddH | Invert Delete | Clear |Model Clean | Sculpt Undao

In addition to providing traditional editing functions, such as Fragment

bond torsioning (see the PkTB mouse action), PyMOL has a
graph-based molecular editing capability which, combined with
sculpting, allow for dynamic manipulation of connected molecu-
lar fragments delimited by picked atom “joints” (chosen using the
PkAt mouse action). Each fragment can be rotated and translated
and otherwise transformed, with interactive “molecular sculpting”
or a subsequent MMFF forcefield-based conformational cleanup.

Scenes, Sessions, and Shows

Scenes are like PowerPoint slides in that they each contain a distinct visualization intended to be part of a sequential presentation. To create a Scene,
simply choose “Append” from the “Sene menu.” Scenes can also include a text annotation displayed at the top of of the screen, as shown here:

Fragments

\Picked Atom

“Joints”

Fragment

PyMOL> scene new, store, This is my annotation text for a new scene.
PyMOL> scene auto, update, This is my updated annotation text for an existing scene.

Scenes are aggregated together into “Session”files (.pse) along with all of the required molecular content. Session files are completely self-contained
and can be emailed or shared just like PowerPoint documents.

Show files are merely Session files with a (.psw) file extension that signals PyMOL to open the file in full-screen mode. You can convert a Session file to
a Show file (and back) simply by changing the file extension. You can advance through a Show using [Space-Bar] or [Page-Up] / [Page-Down].

Show files can also be played inside of PowerPoint using the ActiveX Control (AxPyMOL), which is still under development. A FREE copy of the current
(sometimes unstable) AxPyMOL build can be downloaded from http://axpymol.org

EE PyMOL> set scene_buttons ;# displays scene buttons in a “sorter”. Right-click-and-drag to reorder.

Creating Low Resolution Surfaces of Large Systems

PyMOL> fetch laon, struct, async=0 ;# load 58,870 atom structure
PyMOL> util.cbc ;# color by chain
PyMOL> alter all, b=40 ;# set temperature factors
PyMOL> set gaussian_resolution, 6 ;# set fake map resolution

PyMOL> map_new map, gaussian, 4, struct, 6 ;# create map from atoms

PyMOL> isosurface surf, map, 1 ;# create surface from map
PyMOL> ramp_new ramp, struct, [0,6,6], [-1,-1,0] ;# color by atom
PyMOL> set surface_color, ramp, surf ;# set surface color
PyMOL> disable; enable surf ;# only show suface

Please Also Consult the Online Resources: http://pymolwiki.org http://pymol.org/archive http://delsci.info
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