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The background story

Born out of a sense of common frustration

Few tools available, mostly Python or Tcl libraries
Either simplistic or complex: a big gap in between
Simple syntax & extensive documentation

Two guiding principles:

1. make it 'plug-and-play"
2. keep easy things easy, complex things doable
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The background story 2
AL

Users: computational biologists at all levels of
expertise

Goal: push for a broader recognition of movies as
a tool for dissemination

©
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Means: make movie design fun

Structure: as modular and flexible as possible to
foster creativity
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Tool structure

script defines

Schematic
organization

script

the movie, and
may contain
many scenes

of the library: |(top-level
object)

(panels)

a scene is a list

of consecutive

actions, each

with a specified |$ scenel
duration or

:

$ scene?2
{optional)

instantaneous 47

{ animate t=2s;
add_overlay ... } o TP
zoom _in t=3s H
action

add label label=...

rotate t=2s
action \ v

4

§.
D

:

" NN
maore

scenes
(optional)

{ animate t=2s;

$ global
name=my_movie
fps=20

(optional)

figure=... |
2 ;

add_overlay ... }

{ do_nothing t=5s;
add_audio ... } —

y | 01001
3 ! ] 11010
datafile=... 1 | 19110

audiDﬁIE=...} I: ﬂ))
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What's under the hood
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Easy Installation

e Have ffmpeg, VMD and python/numpy? Just go
for pip install molywood

e Safer version: through i O NDA (see tutorials)

1. modify existing venv
2. create a new venv molywood

e Type molywood-gen-env to check and setup, and
molywood to run
e Tested on Windows, Linux and Mac u“A@
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A minimal example

$ global name=moviel
$ scene tbp pdb code=1cdw

# scene tbp
zoom 1n scale=1.4 t=2s
rotate axis=y angle=360 t=2s

» 0:00/0:03

< >
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Custom representations

$ global name=movie?2
$ scene thbp visualization=cust.vmd

# scene tbp
zoom 1n scale=1.4 t=2s
rotate axis=y angle=360 t=2s

» 0:00/0:03

< >
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...Oor made from scratch

$ global name=movie3
$ scene tbp pdb code=lcdw

# scene tbp
rotate axis=z angle=75

zoom 1n scale=1.2
make transparent material=opaque

highlight selection='nucleic and noh'
style=licorice color=type thickness=1.5 mode=u

material=diffuse
highlight selection='protein and resid < 247'
style=newcartoon color=10 mode=u material=diffuse

highlight selection='protein and resid > 247’
style=newcartoon color=9 mode=u material=diffuse

highlight selection=water style=vdw
thickness=0.5 mode=u alpha=0.1

zoom 1n scale=1.4 t=2s

rotate axlis=y angle=360 t=2s > 0:00/0:03

< >
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Instantaneous or finite-time

$ global name=movie4d
$ scene tbp pdb code=lcdw

# scene thp
zoom 1n  scale=1l.4 t=2s
rotate axls=y angle=15

zoom out scale=1.4 t=2s

translate vector=0,0.2,0

rotate axls=y angle=120 t=2s
fit trajectory selection=nucleic

ax1s=z

highlight selection='resname LYS'
style=vdw color=element mode=u
material=diffuse

rotate axls=y angle=-120 t=2s

< >
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A grid of Scenes

$ global name=movie5

$ layout rows=1l columns=2
5

5

scl visualization=customl.vmd position=0,0
sc2 visualization=custom2.vmd position=0,1

# scl,sc2

Zoom 1n scale=1.4
t=2s

rotate axis=y
angle=360 t=2s

» 0:00/0:03

< >
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A sequence of Scenes

global name=movieb

SCcl visualization=customl.vmd
Sc2 visualization=custom2.vmd
after=scl

A A A

# scl,sc2

Zoom 1n scale=1.4
t=2s

rotate axis=y
angle=360 t=2s

A

< >
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Overlays with text & images

$ global name=movie7
$ scene tbp visualization=cu.vmd

# scene tbp

zoom 1n scale=1.4 t=2s

{add overlay figure=logo.png
origin=0,0.8 transparent background=t
relative size=0.4;

rotate axis=y angle=-180 t=2s}

{add overlay figure=Llogo.png
origin=0,0.8 transparent background=t
relative size=0.4;

do nothing t=2s}

{add overlay text=consensus:
0rigin=0.02,0.93;

add overlay text=TATAAAA
grigin=0.02,06.85;

rotate axis=y angle=180 t=2s}
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Overlays with data

$ global name=movie8
$ scene tbp visualization=cu.vmd

8 ) v
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# scene tbp

animate frames=150

fit trajectory selection=protein
rotate axis=y angle=-90

rotate axis=y angle=90 t=2s

{animate frames=150:750 smooth=5 t=5s;

add overlay datafile=data.txt
origin=0,0.6 relative size=0.4
aspect ratio=0.6}

do nothing t=ls

{animate frames=750:150 smooth=5 t=5s;

add overlay datafile=data2.txt > 0:00/012
origin=0,0.6 relative size=0.4
aspect ratio=0.6}

< >
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Scenes as overlays

$ global name=movie9
$ scene tbp visualization=cu.vmd
$ scol visualization=cu.vmd

# scene tbp,scol

animate frames=150

Tit trajectory selection=protein
rotate axis=y angle=-90

# scene tbp

rotate axis=y angle=90 t=2s

{do nothing t=ls;

add overlay scene=scol transparent background=t
mode=u origin=0,0:0.65 relative size=1:0.4}

animate frames=150:750 smooth=5 t=5s

do nothing t=ls

animate frames=7/50:150 smooth=5 t=5s

# scol

rotate axis=y angle=90

make transparent material=Diffuse
do nothing t=1ls

animate frames=150:750 smooth=5 t=5s » 0:00/0:13
do nothing t=ls

animate frames=/50:150 smooth=5 t=5s

< >
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On-the-fly highlight edits

$ global name=moviel0
$ scene tbp visualization=cu.vmd

#scene tbp

do nothing t=1s

highlight selection='same residue as
(resname LYS ARG and within 5 of
nucleic)' style=licorice mode=u
color=type t=1s alias=sc fade in=1.0
{rotate axis=y angle=360 t=3s
fraetion=:0.5;

highlight alias=sc mode=n thickness=1:3}
{rotate axis=y angle=360 t=3s
Traction=0.5;

highlight alias=sc mode=n thickness=3:1}
highlight alias=sc mode=d t=2s

do nothing t=1ls

< >
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Overlapping actions

$ global name=moviell
$ scene tbp visualization=cu.vmd

#scene tbp

zoom in scale=1.5 fraction=:0.5 t=2s

{rotate axis=y angle=360
fraction=:0.5 t=2s;

zoom 1in scale=1.5 fraction=0.5:}

{rotate axis=y angle=360
fraction=0.5: t=2s;

translate vector=2.4,0,0

fraction=0:0.5}

translate vector=-2.4,0,0

translate vector=2.4,0,0

fraction=0.5: t=2s

< >
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Home Gallery Samples Tutorials Documentation FAQ's

Molywood Documentation

Home « Documentation

¢ MOLYWOOD DOCUMENTATION

Table of contents

* |nput structure
© Notes on input structure
* Global keywords
o List of available global keywords and parameters
o Notes on global keywords
= Scene keywords
* Actions
o List of available action keywords and parameters
= |nstantaneous actions
= |nstantaneous or finite-time actions
= Finite-time actions
@ Notes on individual actions
= |nstantaneous actions
= |nstantaneous or finite-time actions

m Finite-timea artinnc

This website uses cookies to ensure you get the best experience on our website. Our Cookie Policy
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Home Gallery Samples Tutorials Documentation FAQ's

Molywood samples

Home « Samples

2 BASIC OPTIONS

basic render render? audio audio2
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This website uses cookies to ensure you get the best experience on our website. Our Cookie Policy
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Home Gallery Samples Tutorials Documentation FAQ's

Molywood movies gallery
Home « Gallery
i y-B= AND y-B™ CONTACTS IN DIFFERENT F1-ATP SYNTHASE CONFORMATIONAL STATES

Rotation of the F1-ATP synthase y subunit in all possible conformational states of B™ (T, blue) and [BF (E, red). As the catalytic

H‘EE .{“-r?ﬁ : Q‘ 1;?% . subunits assume an open or closed geometry, they maintain different number of contacts with the central y subunit during
e 15;@-' Pl ﬁﬁ; 3 ™ T the two shorter (25 and 30 degree) rotary substeps, moving from 65 to 120 degrees in the synthesis direction. The plots show
v jé 4 B, éﬁg v-B= and y-B™ contacts, and color-coding maps the contact frequency onto the structure of the enzyme.
- o __l:ﬁ
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Td/Bo 3" Any £ L B Tolko O Open gallery example </> Open code example
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Movie designh workflow:
—>  Adjust

Explore  —> Tweak

render=f draft=t render=t draft=t render=t draft=t
t=1s fps=2 fps=5
place overlays at adjust timing

low resolution \l,

GoHQ <— Fullrender <— Test

render=t draft=f render=t draft=f render=t draft=t
fps=25 fps=25 fps=15
set final resolution

amblent occlusion=t walt a few minutes
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Key features, summarized

e From .txt to .mp4 with no extra requirements

e Ease of working with data, graphics, audio, movies

e Support for concurrent and/or asynchronous actions
e Flexibility in the treatment of scenes

e Highly customizable & dynamic representations

e Can be automated and run remotely

e Open and free
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Future developments

e Now entirely dependent on your feedback
e Add more actions?

e Enable editing of defaults?

e Support anything beyond VMD?

e GUIl or TUI-only?

e Ongoing debugging

e Gallery open to your examples
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Thanks for your
attention!

Now, go check out more at
mmb.irbbarcelona.org/molywood

mmmmmmmmmmmmmmmmmmmmm

Structural bioinformatics
Molywood: streamlining the design and rendering of

mnlecular movies

Mitosz Wieczé Ad m Hospital?, Genis BayarriZ, Jacek Czub’
and Modesto u 3.
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Audience Q&A session

* Please use the Questions function in Sl Attondoes stil on o
GoToWebinar application O -
 If you don’t have audio, please mention that in the ®
question. = FLANRSE AW
9 » Webcam
* Any other questions or points to discuss after & » o :
the live webinar? Join the discussions at TTCHT RO e
http://ask.bioexcel.eu. e

(%) GoToWebinar
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Next autumn BioExcel webinar
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See https://bioexcel.eu
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