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Downloadable material

» All examples shown during the webinar use downloadable files.
— Structures
- Trajectories
— Scripts
e Address
- https:/nextcloud.computecanada.ca/index.php/s/kcHgbbEgwS3GkHM/download
- With wget, add -O advanced_vmd.tar

e Extract the files from the archive.

tar -xf advanced _vmd.tar



https://nextcloud.computecanada.ca/index.php/s/kcHgbbEgwS3GkHM/download
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VMD Windows
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Loading a structure
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Loading a structure
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Loading a structure
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Loading a structure
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Loading a structure
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Loading a structure
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Loading a structure

T R T

| File bdolecule Graphics Display bMouse Extensions Help

IO T A D F kolecule Atoms Frames ‘ol
0 T ADF confgro 32618 1 1

Load files far: |D: conf.gro

Filename: ||

Determine file type:
|Aut0matica|ly




oading a structure

bdolecule  Graphics Display bMouse Extensions Help

IO T A D F kolecule Atoms Frames ‘ol
0 T ADF confgro 32618 1 1




Loading a structure

e The VMD interface uses many windows.
- The “Main” window gives access to all controls and other windows.

- Asingle “OpenGL Display” window shows all structures.

* File formats are automatically detected.

« A wide variety of formats (60+) are supported.
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Graphical representations
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Graphical representations
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Graphical representations
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Graphical representations
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Graphical representations
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Graphical representations
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Graphical representations

e Each structure (VMD calls it a “Molecule”) can have one or more
graphical representations.

 There is a wide array of drawing styles.

- Lines, licorice, VAW spheres, surface, balls and sticks, cartoons, etc.

» Representations can be coloured.

- By atom name, chain, residue type (hydrophobic, polar, acid, basic),
rainbow chain (ReslD), secondary structure, B-factor (Beta)

 Atom selections can be used to display only part of a structure.

- A selection applies to a single representation.

— Powerful “Atom Selection Language”




Atom selection examples

name CA

resid 35

resid 35 to 40

name CA and resname ALA
backbone

not protein

name "C.*"

mass < 5

numbonds = 2
abs(charge) > 1
z<6andz>3

within 5 of name FE
protein within 5 of nucleic
water within 3 of protein

Alpha carbons

Residue 35

Residues 35-40

Alanine alpha carbons
Protein backbone atoms
Any atom not in a protein
Carbon atoms

Atoms heavier than 5 a.u.
Atoms bonded to 2 other atoms
Atoms with a large net charge
Atoms between 3 and 6 A in z
Atoms within 5 A of iron atoms

Protein atoms close to nucleic acids

Water close to proteins




3D navigation

.3 OpenGL Display

VMD Main

File hdolecule Graphics Display kouse

T A D F holecule Atoms
T ADF confgro 32618

Ll
l‘l_ }| speed




3D navigation

.3 OpenGL Display

VMD Main

File hdolecule Graphics Display kouse

T A D F holecule Atoms
T ADF confgro 32618

Ll
l‘l_ }| speed




3D navigation

.3 OpenGL Display

VMD Main

File hdolecule Graphics Display kouse

T A D F holecule Atoms
T ADF confgro 32618

Ll
l‘l_ }| speed




3D navigation

.3 OpenGL Display

VMD Main

File hdolecule Graphics Display kouse

T A D F holecule Atoms
T ADF confgro 32618

Ll
l‘l_ }| speed




3D navigation

.3 OpenGL Display

VMD Main

File hdolecule Graphics Display kouse

T A D F holecule Atoms
T ADF confgro 32618

Ll
l‘l_ }| speed




3D navigation

.3 OpenGL Display

VMD Main

File hdolecule Graphics Display kouse

T A D F holecule Atoms
T ADF confgro 32618

Ll
l‘l_ }| speed




Contents

» Basics * Trajectories

- Loading structures — Troubleshooting

- Representations - Post-processing

- Atom selections e Movies

- 3D navigation ~ Using the “Movie Maker”
 Drawing methods e Scripting
e Materials and colouring - Tk Console
« Image rendering - Tcl scripts

- vmdrc

Combining trajectories, movies,
and scripting

D



Trajectory basics

e VMD can read molecular
trajectories in a variety of
formats:

- DCD (NAMD, CHARMM)
- XTC, TRR (Gromacs) :
- CRD (Amber) e (e

 For interactive visualisation,
analysis, and making movies

* Most trajectory controls are
available from the “Main”
window.

* Loading trajectories is done
through the “Molecule File
Browser” (as for structures).

D



Trajectory basics
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Trajectory basics
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Trajectory basics
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Trajectory basics
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Trajectory basics
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Trajectory basics
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VMD 1.9.3 OpenGL Display
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Trajectory troubleshooting

 Unexpected number of frames

- VMD has no separate
“topology” vs “trajectory”
concepts.

3 File holecule Graphics Display house Extensions Help

s I T A D F Molecule Atoms ﬁrames Vol
0 TADF confgro JeE18 502 o
— The first frame is the original N
“topology’.

4|4 zoom ™ Loop =] step a1 M speed [

— Trajectories typically store
initial coordinates as a frame.

— 2 more frames than
expected




Trajectory troubleshooting

* Lines/bonds all over the place

— Atoms are bonded across
periodic boundary
conditions (PBC).

- Trajectory post-processing is
required to make molecules
whole.




Trajectory troubleshooting

 Number of atom mismatch between topology and trajectory
- The files must match exactly.

- |f atoms are removed from the trajectory by post-processing, a
corresponding topology must also be created.

* Qut of memory errors or crash
- VMD loads all trajectory frames in memory.

— Compressed trajectories require more memory than file size.

 The compressed XTC in this demo is 60M but requires 250M of
memory, or about 4 times the file size.

- Post-processing can be used to reduce file size.
 Removing atoms outside of a selection
 Removing frames outside of a time range
* Skipping frames

D T



Trajectory post-processing

» Transforming raw MD trajectories through operations

Making molecules whole (PBC treatement)
Centering a selection

Fitting (RMSD minimisation) a selection
Removing atoms outside of a selection
Removing frames outside of a time range

Skipping frames

Makes certain analyses easier

Makes visualisation easier




Trajectory post-processing
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Trajectory post-processing
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Trajectory post-processing
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Trajectory post-processing

BN R LT T

File Molecule Graphics Display Mouse Extensions Help

I T A D F Molecule Atoms Frames ‘ol
0 T ADF confgro 32618 502 ]

L

Choose a molecule file

=
£

Show: | All Files (%) ~| Favorites

LYS0EYME

Load files for: |Me -J. 1323
friconv_pp.sh.swp e
Filename: conf.gro 1L¥s
c . 1L%s
conf_protein.gro 11vs

Determine file types 1Lvs

W topol tpr iLys
utomatically traj_centerxtc T

traj_fitxtc irws
' ' 1L¥s
traj_proteinxic iLvs

First:  Last traj_raw.xtc
0 -1 [| [triconv_pp.sh

t# | oad in backg
CiLoad all at ong

(LR T, Ay Ay

Frames:

EER R S R R T N O S T O

v Preview
| | I |
Filename: |/Demo/vmd_topicsilysozyme_in_water/conf_proteingro|

Ok Cancel |




Trajectory post-processing
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Movie-making strategies

 Three-step process
- Animating a trajectory or structure
— Rendering movie frames

- Encoding the movie from the separate frames

e Animation and rendering
- Movie Maker
- Scripting
 Encoding

- Movie Maker

— External tools




Animating

* Movie Maker
— Molecular trajectory
- Single structure with changing viewpoint (XY 8-loop or Y rotation)
- Easy
- Limited
 Movie Maker and scripting

- User-defined procedure to step through a trajectory, change the
viewpoint, etc.

- More flexible
e Pure scripting

— Total control



Rendering

« Movie Maker

- No need to deal explicitly with rendering
* Frames are created in a working directory, then deleted
e Forinternal encoding

— Individual frames in JPEG, TARGA
* For encoding with external tools
« Additional step, but better quality
e Scripting

— Create frames using commands

- Encoding through external tools




Encoding

 Movie Maker
— Movies in MPEG-1, MPEG-2, animated GIF
- Using external ppmtompeg, mencoder, ffmpeg

- Somewhat low-quality movies
- Old codecs...

e External tools
- Encoding (ffmpeg to produce MP4 with H.265 codec)

- Post-processing frames (ImageMagick to add text, graphs...)
- Add audio (Audacity)




Movie Maker

e Load your trajectory/structure

» Set graphical representations

- Trajectory smoothing

 Movie Maker
- Set animation options

— Choose rendering and encoding options

— Make tea (it can take a while...)




Movie Maker
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Movie Maker

-
S

VMD 1.9.3 OpenGL Display

lSeIected tplecule Extensions Help
1: conf_protein.gro L|

Frames ‘%ol

Create Rep | Delete Rep | 507 ]
=0z 0

Shyle Color Selection
MewCartoon Structure all

CTREET Ly,

Selected Atoms

Draw stye Selections| Trajectory| Periodic|
Coloring kethod Ivaterial
|Ser:or1dar\)(f Stnw |Opaque

vl

Default

Spline Style | Catrmull-Rom |

M Aspect Ratio [4.10 |

Thickness | 0.30 |_|

Resolutionw 10 M




Movie Maker

-

VMD 1.9.3 OpenGL Display

lSeIected fviolecule Extensions Help
1: conf_protein.gro L|
Frames ‘%ol

Create Rep | Delete Rep | 507 ]
=0z 0

Shyle Color Selection
MewCartoon Structure all

CTREET Ly,

Selected Atoms

[all
Draw style | Selection @ eriodic|

¢ Lpdate Selection Every Frame
¢ Lpdate Color Every Frame

Color Scale Data Range:
0.0 0,00

Set | Autoscale|

Draw Multiple Frames: (now, hie, hisie)

Inow

Traje !! -' iii;iiil!!! indow Size;




Movie Maker

-

VMD 1.9.3 OpenGL Display

lSeIected fviolecule Extensions Help
1: conf_protein.gro

Frames ‘%ol

Create Rep | Delete Rep | i 0
S0zZ 0

Shyle Color Selection

MewCartoon Structure all
Licorice ColarlD 1 resname Y3

IRy,

Selected Atoms
[ |resname L3]

Draw style| Selections| Trajectory| Periodic|
oloring THe Ivaterial

|CD|DI’|D wpaque Ll

Default

Sphere Resolution # | { |
Bond Radius # | { |
Bond Resolution # | { |




Movie Maker

-

VMD 1.9.3 OpenGL Display

Selected hMolecule Extensions Help
1: conf_protein.gro L|
Frames ‘ol
Create Rep | Delete Rep | 507 ]
Shyle Color Selection =02 0

MewCartoon Structure all
Licorice ColarlD 1 resname Y3

CTREET Ly,

Selected Atoms

‘resname L3
Draw style | Selection @ eriodic|

¢ Lpdate Selection Every Frame
¢ Lpdate Color Every Frame

Color Scale Data Range:
0.0 0,00

Set | Autoscale|

Draw Multiple Frames: (now, hie, hisie)

Inow

Traje !! -' iii;iiil!!! indow Size;




Movie Maker

-

VMD 1.9.3 OpenGL Display

Selected hMolecule
1: conf_protein.gro

vl

Create Rep | Delete Rep |

Shyle Color Selection

MewCartoon Structure all
Licorice ColarlD 1 resname Y3

YORRERT ey,

Selected Atoms

‘resname L3

Draw sty|e| Selections| Trajectory| Periodic|

¢ Lpdate Selection Every Frame
¢ Lpdate Color Every Frame

Color Scale Data Range:
[0.00 [0.00 Set | Autoscale |

Draw Multiple Frames: (now, hie, hisie)

Inow

Traje !! -' iii;iiil!!! indow Size;




Movie Maker

; Selected hMolecule
| 1: conf_protein.gro

Create Rep | Delete Rep |

Shyle Color Selection

MewCartoon Structure all
Licorice ColarlD 1 resname Y3

Selected Atoms

‘resname L3

Draw sty|e| Selections| Trajectory| Periodic|

¢ Lpdate Selection Every Frame
¢ Lpdate Color Every Frame

Color Scale Data Range:
[0.00 [0.00 Set | Autoscale |

Draw Multiple Frames: (now, hie, hisie)
Inow

Traje !! -' iii:iiil!!! indow Size;




Movie Maker

.
BRI L

VMD Main

File Molecule Graphics Display Mouse

Analysis

Cata

tviodeling
Simulation
Yisualization

Tk Console

WiviD Preferences

I T A D F Molecule

] A D F confgro
1 T A D F conf_proteingro

Atoms

32613
1323

—

ol

4 |41 zoom ™ Loop x|

step I||1_ }| speed

-

VMD 1.9.

Bendix

Camera MNavigator (Keys)
Camera Navigator (house)
Clipping Plane Tool

Clone Representations
Color Scale Bar

Dipole koment Yatcher

PaletteTool

Ruler

Remote Control
iewChangeFender
Wiewhiaster

Yitual DMA Viewer

penGL Display



Movie Maker

File Molecule Graphics Display Mouse Extensions Help

I T A D F Molecule Atoms Frames ‘%ol

] A D F confgro 32618 502 1]
1 T A D F conf_proteingro 1323 502 1]

Loop =] step l||1_}| speed | |

oAbt

VMD Movie Generator

Benderer Movie Settings Format  Help

Setwarking directory: | ftmp

Iame of movie: juntitled

8l Trajectory step size: |1

W hAovie duration (seconds): |20

Status: Ready
Stage: 0 of 0O
~|Frogress: 0 of 0




Movie Maker

File Molecule Graphics Display Mouse Extensions Help

I T A D F Molecule Atoms Frames ‘%ol

] A D F confgro 32618 502 1]
1 T A D F conf_proteingro 1323 502 1]

I 2 eimaiaitt

VMD Movie Generator

Benderer Muovie Settings Format  Help
+ Snapshot (Screen Capture)

Internal Tachyon (Ray Tracer)

Tachyon (Ray Tracer)

PO-Ray (Ray Tracer)

Dry-run (Mo mavie generated)

8l Trajectory step size: |1

W hAovie duration (seconds): |20

Status: Ready
Stage: 0 of 0O
~|Frogress: 0 of 0

take kovie Ahort




Movie Maker

VMD Main

File Molecule Graphics Display Mouse Extensions Help

I T A D F Molecule Atoms Frames ‘%ol

] A D F confgro 32618 502 1]
1 T A D F conf_proteingro 1323 502 1]

r Loop =] step l||1_}| speed | |

I 2 eimaiaitt

VMD Movie Generator

Benderer Muovie Settings Format  Help

Rock and Raoll (% lemniscate)
Setworking  Ratation ahaout ¥ axis

+ Trajectory

Mame of mowi  Trajectory Rock
User Defined Procedure

: g i Fotation anglt— 4. Image smoothing

2: Half-size rescaling
| Trajectory ste  3: Taxt labelling
i v Delete image files
Mowie duratio Text label settings...

Status: Ready
8 Stage: 0 of O
~ |Progress: 0 of 0

take kovie Ahort




Movie Maker

VMD Main

File Molecule Graphics Display Mouse Extensions Help

I T A D F Molecule Atoms Frames ‘%ol

] A D F confgro 32618 502 1]
1 T A D F conf_proteingro 1323 502 1]

Loop =] step l||1_}| speed | |

D g

VMD Movie Generator

Benderer Movie Settings Format | Help
Animated GIF (I;nageMagick)
Setworking directory:  |fAmp JPEG frames {ImageMagick)
Targa frames (magetdagick)
Mame of movie: untitlﬁ!—>- 0 DIPIEE-T ([Haliieiipeg)
MPEG-1 (mencader)
MPEG-2 (mencader)
MPEG-1 (fitnpen)
WMPEG-2 (fitnpeq)
MPEG-2, NTSC DYD (fimped)
MPEG-2, PAL DVD (fitnpeg)
B M4ovie duration (secands): |20 Change Compression Settings...

: S Trajectory step size: |1

Status: Ready
8 Stage: 0 of O
S|Frogress: 0 of 0

take kovie Ahort




Movie Maker

VMD Main

File Molecule Graphics Display Mouse Extensions Help

I T A D F Molecule Atoms Frames ‘%ol

] A D F confgro 32618 502 1]
1 T A D F conf_proteingro 1323 502 1]

| z0om

5t et W el
. VMD Maovie Generator

Benderer Movie Settings Format  Help

Setwarking directory:{ | fhomesofisette

o Trajectory step si@
8 Movie duration (second

Status: Ready
8 Stage: 0 of O
~|Frogress: 0 of 0

take kovie Ahort




Movie Maker

File Molecule Graphics Display Mouse Extensions Help

I T A D F Molecule Atoms Frames ‘%ol

] A D F confgro 32618 502 1]
1 T A D F conf_proteingro 1323 502 1]

I 2 eimaiaitt

VMD Movie Generator

Benderer Movie Settings Format  Help

Setwarking directory: | fhomesofisette

8l Trajectory step size: |1

W hdovie duration (secnnds):

Status: Ready
Stage: 0 of 0O
FProgress: 0 of 0
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e Basics * Trajectories

- Loading structures - Troubleshooting

- Representations — Post-processing

- Atom selections e Movies

- 3D navigation ~ Using the “Movie Maker”
 Drawing methods . Scripting
e Materials and colouring - Tk Console
 Image rendering - Tcl scripts

— vmdrc

Combining trajectories, movies,
and scripting

e



Scripting

 VMD can be controlled through text commands.

» This has advantages over the graphical interface.
— Easier (avoid convoluted menus and windows)
- Faster (automated command repetition)

— Reproducible (commands stored in a script)

 There are many ways to control VMD through text commands.
- Typing in the “Tk Console”

- Loading scripts (play command) from the “Tk Console”

— Creating a vmdrc file




Tk Console

B

.3 OpenGL Display

gk by

File Molecule Graphics Display Mouse Extensions Help

D T A D F dMolecule Afoms Frames ‘ol

step I||1_ }| speed |—|!




Tk Console

VMD Main

Graphics Display Mouse

Analysis »
Data »
tviadeling »
Simulation »
Yisualization »

ID T A D F Molecule Atoms

] il WIvD Preferences F
4 4|| zoom ™ Loop x| step I||1_ }| speed [ |30

\ k.




Tk Console

File Molecule Graphics Display Mouse Extensions Help

D T A D F dMolecule Afoms Frames ‘ol

TR

VMD TkConsole

Eile Console Edit Interp Brefs History

Main conscle display actiwve (Tel8.5.6 / Tk8.5.6)
{scripting} 1 % |p




Tk Console

File Molecule Graphics Display Mouse Extensions Help

D T A D F dMolecule Afoms Frames ‘ol

T

VMD TkConsole

Eile Console Edit Interp Brefs History

=Main< (scripting) 3 % mol new 1BTL.pdb| ‘—




Tk Console

File Molecule Graphics Display Mouse Extensions Help

D T A D F dMolecule Afoms Frames ‘ol
0 T ADF 1BTLpdb 2236 1 0

TR

VMD TkConsole

Eile Console Edit Interp Brefs History

=Main< {(scripting) 3 % mol new 1BTL.pdb
%]
*Main< {(scripting) 4 % |




Tk Console

kolecule Graphics Display Mouse Extensions Help

s ElEEu G, Afoms Frames ‘ol

2236 1 0

Load Visualization State...

»

10
Turn Off Logging 1Y speed [ D

Render...




Tk Console

File Molecule Graphics Display Mouse Extensions Help

D T A D F dMolecule Afoms Frames ‘ol
0 T ADF 1BTLpdb 2236 1 0

TR

VMD TkConsole

Eile Console Edit Interp Brefs History

Infeo) Logging commands to 'console'.

Info) # VWMD for LIMNUXAMDGEd, wersion 1.9.3 {(Nowvember 30, 2016)

Infe) # Log f£ile 'console', created by user ofisette
fsoripting) 2 % |




Tk Console

Selected Molecule 3
0: 1BTL pdb ~|

Create Rep | Delete Rep | :

Style Colar Selection
Licorice ResType all

Extensions Help

Frames ol
Selected Atoms 1 ]

[al

Draw style | Selections | VMD TkConsole

Coloring kethod

File Console Edit Interp Prefz  Histor
ResType hd! I s e H cstony

Info) Logging commands te 'console'.
Drawing Method # VMD for LINUXRMDG4, wversion 1.9.3 (November 30, 2016)
¥ Log file 'conseole', created by user ofisette

Licorice | menu graphics off

menu graphics on
mol modstyle O O Licorice 0300000 12.000000 12000000

. mol modooler O O ResTvpe
Sphere Resolutio|>Main< {scripting) 9 % |

Bond Radiu

Bond Resolutio




Tk Console

Selected Molecule
0 1BTL.pdh hd

Create Rep | Delete Rep | :

Style Colar Selection
Licorice FesType all

I8 Iolecule Graphics Display Mouse Extensions Help

Mew holecule.., Atoms Frames Vol
2238 1 0

Load Visualization State...
Sawve Visualization State...
| Log Tcl Commands to Consale

| Log Tel Commands ta File... 11 |ﬁ=
Turn Off Logging [ 1Y speed [ b pE=1e'.
d3rd [ ) (Hovember 30, 2016)

¥ VI Ior LINUAAMDCT, =rsion 1.9.3

REIEE ¥ Log file 'console', created by user ofisette

Gluit menu graphics off

menu graphics on
mol modstyle O O Licorice 0300000 12.000000 12000000

. mol modooler O O ResTvpe
Sphere Resolutio| >Main< (scripting] 9 %

Bond Radiu

Bond Resolutio




Tk Console

Selected Molecule
0 1BTL.pdh hd

Create Rep | Delete Rep | :

Style Colar Selection
Licorice ResType

File Molecule Graphics Display Mouse Extensions Help

D T A D F dMolecule Afoms Frames ‘ol
0 T ADF 1BTLpdb 2236 1 0

VMD TkConsole

|D4 File Console Edit Interp  Erefs  History

4|| zoom O Loop |Info) Legging commands to 'console'.

rawing IMethod Info) # VMDD for LINUXAMDG4, wersion 1.9.3 (HNovember 30, 2016)
Info] # Log file 'console', created by user cofisette

Licorice Il Info) menu graphics off

]
%
Infog menu graphics on
)
]

Info} mol modstyle 0 O Licorice 0.300000 12000000 12.000000
Info) mol modeolor O O ResType

Sphere Besolutio)Info) # WMD for LINUXEMDA4, wersion 1.9.3 (HNowvember 30, 2018)
Info] # end of leog file.

Bond Radiul=Main= (scripting) 2 % |

Bond Resolutio




VMD User’s Guide: Tcl Text Interface

https://www.ks.uiuc.edu/Research/vmd/current/ug/node117.html

[ Tcl Text Interface

& S5 O e lj}|a uiuc.edu

Mm Previous| Contents| Index

Next: Using text commands Up: VMD User's Guide Previous: Making a Movie Contents Index

Tcl Text Interface

The Tcl text interface provides complete access to all the VMD commands. Anything that can be done from the menus can be done
with VMD text commands.

Subsections

« Using text commands
 Tcl/Tk

» Tcl Text Commands
animate
atomselect
axes

color
colorinfo
display

draw

exit

graphics

help

imd

label

light

logfile
material
measure
menu

o
o
=]
o
o
o
o
=]
o
o
o
o
=]
o
o
o
> mol
=]
=]
=]
o
=]
u]
=]
=]
o
=]
o
o
=]
o
o
o

o

molecule
molinfo
mouse
play
quit
render
rock
rotate
scale
stage
tool
translate
user
vimndinfo
wait
sleep



https://www.ks.uiuc.edu/Research/vmd/current/ug/node117.html

Tcl scripts

) display projection orthographic
1 color Display Background white
4 axes location Off

4 M T o~ -
Fal =] ) { &
vaierge gge

; mﬂl-délkeb

0 top

- T
of ] |

9.3 10.04.10

representation NewCartoon
color Structure

selection {protein}
addrep top

"cartoon_on white.tcl" 14L, 365C ecrit(s)




Tcl scripts

B Selected olecule
il |0: 1BTL.pdb |

Create Rep Delete Rep | p

Style Caolor Selection
Licorice ResType all

File hdolecule Graphics Display Rouse Extensions Help

I T A D F Maolecul

o T ADF 1BTLpdY VMD TkConsole

File Console Edit |nterp  Prefs  History

Main conscle display actiwve (Tcl8.b5.6 f TkE8.5.6)
{scripting) 1 % play cartoon_on white.tel]

0 |———
4I| zoom [ Laop

Sphere Resoluti
Bond Radiy

Bond Resoluti

& Apply Changes A




Tcl scripts

Selected Molecule ;
o |0: 1BTL.pdb |

Create Rep I Delete Rep |

Style Caolor Selection
MewCartoon Structure protein

File hdolecule Graphics Display Rouse Extensions Help

I T A D F koalecul
o T ADF 1BTLpdY VMD TkConsole

File Console Edit |nterp  Prefs  History

Main conscle display actiwve (Tel8.5.86 f TkE8.5.6)
Jiscripting) 1 % play cartoon_on_white.tel
0 —>Main=< fecripting) 2 % |

41| zoom ™ W;

Spline Sy
Aspect Ratio WI__
Thickness le__

Resoluti




vmdrc Initialisation file

e You can create a Tcl script that will be “played” when VMD starts.
- UNIX: $HOME/.vmdrc
- Windows: $HOME/vmd.rc

* This enables customisation
- Display options
- Keyboard shortcuts

— Colour definitions




vmdrc Initialisation file

? dlsplay projectlon orthographic
3 color Display Background white
4 axes location OfT

7 user add key a “"axes
8 user add key A "axes

12 color change rgb ©

13 # red Jorange red)
color change rgb 1

17 color bhange rgb é. .

) color change fgb 4

color change rgb 5

4 color chaﬁge rgb 7

27 color change rgb 9

*5 color change rgb 10

32 menu main on
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- Loading structures - Troubleshooting
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- vmdrc
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and scripting



Combining trajectories, movies, and scripting

* Objective
- Animate a trajectory of lysozyme unfolding in ethanol solvent
- Rotate the viewpoint while the trajectory advances
— Recalculate secondary structure at each trajectory frame

— Produce an MP4 movie with the H.265 codec
o Strategy

- Animate in Movie Maker with a user-defined procedure (Tcl script)
- Render TGA frames from the Movie Maker

- Encode the movie outside VMD with ffmpeg (Bash script)




Combining trajectories, movies, and scripting

File hdolecule Graphics Display Mouse Extensions Help

I T A O F hdolecule Atoms Frames ‘ol

4 |41 zoom ™ Loop =] step {1 M speed 1

VMD TkConsole

S File Console Edit Interp  Prefs  History

Main console display actiwve (Tel8.5.6 / Tk8.5.6)
{lysozyme in alcohol) 1 % |




Combining trajectories, movies, and scripting

2 moi new-fonf.gr
3 mol addfile traj.xtc waitfor all

) color
7 color
g8 color
J color
18 color change rgb
color chan
12 color
color

» display projection orthographic
color display background white
} axes location off

ection {protein}
mol addrep top

color Structure p o | orange
34 color Structure : orange
35 color Structure _Helix orange
) color Structure Extended Beta blue
color Structure Bridge Beta blue
} color Structure Turn blue
) color Structure Coil blue




Combining trajectories, movies, and scripting

File hdolecule Graphics Display Mouse Extensions Help

I T A O F hdolecule Atoms Frames ‘ol

4 |41 zoom ™ Loop =] step {1 M speed 1

VMD TkConsole

S File Console Edit Interp  Prefs  History

Main console display actiwve (Tel8.5.6 / Tk8.5.6)
{lysozyme in alcohol) 1 % play prepare model.tel| 4—




Combining trajectories, movies, and scripting

File hdolecule Graphics Display Mouse Extensions

I T A O F hdolecule Atoms Frames
0 TADF confgro 1331 502

VMD TkConsole

S File Console Edit Interp  Prefs  History

Main console display actiwve (Tel8.5.6 / Tk8.5.6)
{lysozyme in alechol} 1 % play prepare model.teol
*Main< {lysozyme in alecoheol) 2 % |




Combining trajectories, movies, and scripting

e £ e oy ey 3 [URPRPR SRp—
i Lo | g E L L L =g )

3 proc mﬁviecailbétk-{.é}gs } .

5 | [ J— - . - oy ]
::l-\.- .E‘l |.'I.\'.|'-T'|I - e Il-l'r_l'l MoV ie I alils I\I.II: o |+

Ty p - W L

: :MovieMaker: :numframes
animate next
vmd calculate structure top
rotate y by 0.2

o3 r. — LU _.' .'._ .I..I.I. .-':.- Lot "._.'.l\._--l.' [ = l\.'._ '_.' '..'"._..I-_ ..I"._ | _'._ ..I LAk _'._
oc enablemoviecallback { } {
trace add variable ::MovieMaker::userframe write moviecallback

R Ll ==

r._ L .-'_ _.' .'._ .I..I.I..':. L .-' oA L '.'l\.;--l.' ."._- LIl a2 el _-h'._.l ".-". ;'._ ’ .I L '._ Lo
disablemoviecallback { } {
trace remove variable ::MovieMaker::userframe write moviecallback

— 3
| |
r

» Pro

0 )

"user_movie.tcl®™ 21L, 651C

102



Combining trajectories, movies, and scripting

File hdolecule Graphics Display Mouse

Extensions

I T A O F hdolecule Atoms

Frames

0 TADF confgro 1331

a0z

Loop =l

File Console Edit Interp  Prefs  History

VMD TkConsole

-Main conscle display actiwve
% play
ilysozyme in alcohol) 2

{lysozyme in alcochol) 1
*Main<

(Tel8. 5.6 / Tkd.5.6)
prepare model.tel
play user mowvie.tol
enablemoviecallback

{lysozyme in alcohol) 3

=Main<
tlysozyme in aloochol) 4

=Main<

L




Combining trajectories, movies, and scripting

File hdolecule Graphics Display Mouse

Extensions

I T A O F hdolecule Atoms

Frames

0 TADF confgro 1331

a0z

Loop =l

File Console Edit Interp  Prefs  History

VMD TkConsole

-Main conscle display actiwve
% play
ilysozyme in alcohol) 2

{lysozyme in alcochol) 1
*Main<

(Tel8. 5.6 / Tkd.5.6)
prepare model.tel
play user mowvie.tol
enablemoviecallback

{lysozyme in alcohol) 3

=Main<
tlysozyme in aloochol) 4

=Main<

L




Combining trajectories, movies, and scripting

VMD 1

VMD Main

File hdolecule Graphics Display Mouse Extensions Help

I T A O F hdolecule Atoms Frames ‘ol
0 TADF confgro 1331 502 n

N ELiLaieaeT

Loop =] stepi||1_}| speed |

Ry

R - O |

VMD Movie Generator - x

Eenderer tdovie Settings Format Help
Rock and Roll (% lemniscate)

Setworking  Rotation about ¥ axis Lin_alcoholtmp

| Trajectory

Trajectory Rock

+ User Defined Procedure 4—

| Rotation anglt . Image smoothing
2: Half-size rescaling
Trajectory ste  3: Text labelling
; vd: Delete image files
hovie duratio Text label seftings..

i Mame of mavi

Status: Ready
o Stage: 0 of O
|Progress: 0 of 0

Iake Mowvie Aboart




Combining trajectories, movies, and scripting

VMD 1.

VMD Main

File hdolecule Graphics Display Mouse Extensions Help

I T A O F hdolecule Atoms Frames ‘ol
0 TADF confgro 1331 502 n

e,

Loop =] stepi||1_}| speed |
o N

L id

VMD Movie Generator - x

Eenderer tdovie Settings Format Help

Animated GIF (mageMagick)
Setwaorking directory:  |[fhomesd  JPEG frames {Imagetdagick)

_> + Targa frames (Imageklagick)

M Marne of movie: [urtitled | MPEG-T (ppmiomped)
MPEG-1 (mencoder)

MPEG-2 (mencoder)
MPEG-1 (fimpeq)
MPEG-2 (fimped)
_\\r Trajectory step size: |1 MPEG-2, NTSC DVD (fipeg)
MPEG-2, PaL DVD (fimped)
hdovie duration (SECDndS)Z 673 Change Cgmpressign Semngsm

Rotation angle: [180

Status: Ready
| Stage: 0 of O
o W Progress: 0 of 0

Iake Mowvie Aboart




Combining trajectories, movies, and scripting

LS %
. o
- .

VMD 1.

File hdolecule Graphics Display Mouse Extensions Help

I T A O F hdolecule Atoms Frames ‘ol
0 TADF confgro 1331 502 n

YORRERT ey,

K i|| zoom ™
- § e . - S P

:E 0 VMD Movie Generator

step i||1_l>| speed |
P il

¥ ew

Eenderer tdovie Settings Format

i Rotation angle: [150 X
. Trajectory step size: |1 X
tdavie duration (seu:cun 501 frames x
24 frames/s =

N Status: Ready 20.875 s
o Stage: 0 of O
|Progress: 0 of 0




Combining trajectories, movies, and scripting

expand aliases

4 ffmpeg -framerate 24 \

5 -1 "tmp/final.unti
-vT vflip \
-c:v Libx265 "lysc

"encode movie.sh" 7L, 186C

108



Combining trajectories, movies, and scripting
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Resources

VMD website

— https:/www.ks.uiuc.edu/Research/vmd/

Using VMD (tutorial)
- https:/www.ks.uiuc.edu/Training/Tutorials/vmd/tutorial-html/

VMD User'’s Guide
- https:/www.ks.uiuc.edu/Research/vmd/vmd-1.8.3/ug/

Compute Canada Documentation (CC Doc): VMD
— https://docs.computecanada.ca/wiki/VMD

WestGrid webinar: Molecular visualization with VMD

- https:/www.westgrid.ca/events/molecular_visualization_vmd



https://www.ks.uiuc.edu/Research/vmd/
https://www.ks.uiuc.edu/Training/Tutorials/vmd/tutorial-html/
https://www.ks.uiuc.edu/Research/vmd/vmd-1.8.3/ug/
https://docs.computecanada.ca/wiki/VMD
https://www.westgrid.ca/events/molecular_visualization_vmd

Questions




	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18
	Diapo 19
	Diapo 20
	Diapo 21
	Diapo 22
	Diapo 23
	Diapo 24
	Diapo 25
	Diapo 26
	Diapo 27
	Diapo 28
	Diapo 29
	Diapo 30
	Diapo 31
	Diapo 32
	Diapo 33
	Diapo 34
	Diapo 35
	Diapo 36
	Diapo 37
	Diapo 38
	Diapo 39
	Diapo 40
	Diapo 41
	Diapo 42
	Diapo 43
	Diapo 44
	Diapo 45
	Diapo 46
	Diapo 47
	Diapo 48
	Diapo 49
	Diapo 50
	Diapo 51
	Diapo 52
	Diapo 53
	Diapo 54
	Diapo 55
	Diapo 56
	Diapo 57
	Diapo 58
	Diapo 59
	Diapo 60
	Diapo 61
	Diapo 62
	Diapo 63
	Diapo 64
	Diapo 65
	Diapo 66
	Diapo 67
	Diapo 68
	Diapo 69
	Diapo 70
	Diapo 71
	Diapo 72
	Diapo 73
	Diapo 74
	Diapo 75
	Diapo 76
	Diapo 77
	Diapo 78
	Diapo 79
	Diapo 80
	Diapo 81
	Diapo 82
	Diapo 83
	Diapo 84
	Diapo 85
	Diapo 86
	Diapo 87
	Diapo 88
	Diapo 89
	Diapo 90
	Diapo 91
	Diapo 92
	Diapo 93
	Diapo 94
	Diapo 95
	Diapo 96
	Diapo 97
	Diapo 98
	Diapo 99
	Diapo 100
	Diapo 101
	Diapo 102
	Diapo 103
	Diapo 104
	Diapo 105
	Diapo 106
	Diapo 107
	Diapo 108
	Diapo 109
	Diapo 110
	Diapo 111

