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UCSF ChimeraX

» O UCSF ChimeraX é um software de cédigo aberto de ultima geracao para visualizacao, analise e
manipulacao de estruturas moleculares e dados relacionados.

[ ] [ ] - = ChimeraX
Ll Molecule Display  Nucleotides Grap.hics Map Rigf'!‘t Mouse Principais funcionalidades:

=] | « Visualizac3o interativa de moléculas
| e « Suporte a multiplos formatos (PDB,
60S acidic ribosomal protein PO mmC”:, MRC etC.)
60S ribosomal protein 128 « Medicoes (distancias, angulos,
60S acidic ribosomal protein P1 contatos) e manipulacao estrutural
605 acidic ribosomal protein P2 * Anilise de mapas de crio-EM e dados
608 ribosomal protein L.10a VOl UmétriCOS

* |Integracdo com bancos de dados

lighting soft (PDB, AlphaFold, UniProt)
il T . Gera(;éo.de imagens e animacoes de
1 Ml v — alta qualidade
fﬂ‘-‘i’:;j’nf;‘tffc”tife 1125 ! Show « Suporte a scripts em Python e plugins
View

Download: www.cgl.ucsf.edu/chimerax

Command: lighting soft
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interface de visualizacao do ChimeraX

Chimerax

Show Sequence from Structure

File Edit Select Actions Tools Fayorites Presets Help
Home | Molecule Display — Nucleotides  Graphics Map  Medical Image  Markers = Right Mouse
ao @ y < §
m E A L TR ¢ S J d -3 D .
Open Recent Save sSnapshot Spin  Show Hide Show Hide stick sphere Ball white Black simple Soft Full Inspect

movie stick
File Images Atoms Cartoons Styles Background Lighting Selection

Usage: sequence chain n-spec [ viewer true | false ]

ChimeraX

open 1fmo format mmcif fromDatabase pdb

1fmo title:

Crystal structure of A polyhistidine-tagged recombinant

catalytic subunit of camp-dependent protein kinase

complexed with the peptide inhibitor pki(3-24) and adenosine
nfo...]

Models
Name - © Close =
1fmo 1 N v Hide
Show
View

Info

Command:||




Abrindo e salvando uma estrutura/secao no 6 [ cneenm

ChimeraX

ChimeraX

File Edit Select Actions Tools Fayorites Presets Help

Home | Molecule Display = Nucleotides = Graphics Map Medicalimage Markers = Right Mouse

M ED 8§ RIS SSLTSEL R ELMQ

Open Recent Save Snapshot Spin  Show Hide Show Hide Stick Sphere Ball White Black Simple Soft Full Inspect
movie stick

File Images Atoms Cartoons Styles Background Lighting Selection

Save File x

Look in: @ /home/helder/teste ~ A D (3

I_,__II Co... Name v |Size Type Date Modifiec

ﬁ helde M teste.png 11.39KiB PN...ge  11/5/258:20F

M teste1_super4.png 623...KiB PN...ge  11/5/258:26F

M teste1_supernone.png 607...KiB PN...ge  11/5/258:26F

M testeZ.png 2.33 MiB PN...ge  11/5/258:21F

1 3 1 3
File name: Save
Files of type: | PNG image (*.png) - || @cancel
Size: 1909 | x 1164 | V| preserve aspect Supersample: | 3x - Transparent

background
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Estrutura Hierarquica

Hierarchical Specifiers

Symbol RE{'E:;Z?EE Definition Examples

model number assigned to the data in ChimeraX #1

# model (hierarchical, with positive integers separated by dots: #1.3
N, N.N, N.NLN, etc.) )

/ chain chain identifier (case-insensitive unless both upper- A
and lowercase chain IDs are present)
residue number .51

: residue OR -alu
residue name (case-insensitive) ‘g

@ atom atom name (case-insensitive) @ca

https://www.cgl.ucsf.edu/chimerax/docs/user/commands/atomspec.html#thierarchy
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Selecoes no ChimeraX

¥

. . . . ~
Principais tipos de selec3o:
.
. File Edit Select Actions Tools Fayorites Presets Help
® Cadel a Home | MoleculeDisplay ~Nucleotides Graphics Map  Medicalimage  Markers | Right Mouse

MBEA B %S SSI&2HRELMQ

V4 Open Recent Save Snapshot Spin  Show Hide Show Hide stick Sphere Ball white Black simple Soft Full Inspect
* Residuos e
File images Atoms Cartoons styles Backaround Lighting
7
* Atomo
e /ona

e Sequéncia
e Atributo

4 b |

Select Zone X

Select atoms - |:

v < |5.000A = from the currently selected atoms

> | 5.000A - from the currently selected atoms
Also deselect current selection

©OHelp OQapply || @close | @oK

Select Sequence X

Sequence: AHTR

Command: open 1FMQ|

OHelp Qapply || @Oclose Qok S

ChimeraX

Render/Select by Attribute ®
Models

1Fmo #1

Attributes of| atoms -

Render | Select

Attribute: bfactor -

1 100
Value |90

o' between thresholds (inclusive)
Select:
outside thresholds

©Help save File.. | @apply | @close Qok
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Acoes no ChimeraX

Principais tipos de acdes:
* Alterar representacoes
° Fungaes Delete gne BEOE:;DISP&;NU(;;S&S@GHE ? C%}e ICEijagéoMar.;s IRf‘tM;e q

Open Recent Save Snapshot Spin  Show Hide Show Hide Stick Sphere Ball White Black Simple Soft Full Inspect
movie stick

e Cores e labels Fie e | _ptans. | catooes | sse | cwigraund | _ it sslcin
* Funcgoes Focus e Pivot

File Edit Select Actions Tools Fayorites Presets Help

Color Actions B
M Red g ] M Red Yellow Green Dark Turquoise =
Coloring applies to:
Ml orange Red 93pp M orangeRed |l Dark Goldenrod Medium Spring Green [l s
v/ AL Bond . -
Orange Sm/Bonds M crimson Light Salmon M Dodger Blue Ho
. Yellow V. Cartoons M Dark Red Peru Turquoise Hr
| = = = =
| Lime v Surfaces W Maroon Dark Khaki Medium Turquoise I
i. Forest Green v Pseudobonds M Fire Brick Salmon M Light Sea Green Ho
I cyan v Ring Fill M Tomato Dark Salmon Cornflower Blue Ho
}. Light Sea Green Labels M Brown M olive M park cyan H
| Blue _ Mchocolate Lime medium Aquamarine [l B
1 Cornflower Blue Background M saddle Brown Ml Green M Teal c
|l Medium Blue . coral Chartreuse M steel Blue Y
| Other colorings:
M Purple M sienna Lawn Green M cadet Blue Y
- By Heteroatom
Hot Pink M indian Red Spring Green M Light Slate Gray Ho
By Element
M Magenta Yellow M Lime Green M slate Gray Ho
- By Nucleotide Type
white - Gold M Forest Green HBlue Hr
- By Chain - -
Light Gray Orange M Medium Sea Green [l Medium Blue I
By Polymer
‘. Gray - Dark Orange |l Sea Green M Dark Blue P
| From Editor =
Dark Gray Green Yellow |l Olive Drab M Navy H~
M Dim Gray ¥ show all colors — Goldenrod Cyan M indigo Ho
Ml Black PR -- ~ T - =D
@ Help @close

rainbow polymer palette Blues-5
color bychain

https://www.cgl.ucsf.edu/chimerax/docs/user/commands/palettes.html
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Ferramentas do ChimeraX

Principais ferramentas:

Gerais: side view
Sequéncia: Visualizador e Alinhamento

CAMP-DEPENDENT PROTEIN KINASE (1Fmo (#1) Chain E) [ID: 1/E]

chain E 1bNAAAAKKGSEOESVKEFLAKAKEDFLKKWETPSONTAOLDOFDRIKTLGTGSFG
chainE 56 RVMLVKHKESGNHYAMK | LDKQKVVKLKQIEHTLNEKRILQAVNFPFLVKILEFSF
chain E 111 KDNSNLYMVMEYVAGGEMFSHLRR IGRFSEPHARFYAAQIVLTFEYLHSLDLIYR
chainE166 DLKPENLL IDQQGY IQVTDFGFAKRVKGRTWTLCGTPEYLAPEI ILSKGYNKAVD
chain E221 WWALGVL IYEMAAGYPPFFADQPIQIYEKIVSGKVRFPSHFSSDLKDLLRNLLQV
chainE276 DLTKRFGNLKNGVND | KNHKWFATTDWIAIYQRKVEAPFIPKFKGPGDTSNFDDY
chainE331 EEEEIRVSINEKCGKEFTEF

Clustal Omega Alignment [ID: 2]
it~ - - - - - - - - - - - - = nmnMAaryw I CLYwL3ar 1T vywiwaL T ninvyvivAlmMnswW 1 I'nn vy wL'\3a

MINISTERIO DA
CIENCIA,TECNOLOGIA
E INOVAGAO

226 236 246 256 266
Conservation
chainE - - - - - - - - - - - - - - - - - . KGYNKAVDWWALGVLIYEMAAGYPPF
chamATLRGYYNQSEAGSHTVQBMYGCDVGSDWRFL - - - - - - - - RGYHQY
271 281 291 301 311
Conservation
chamEFADQPIQIYEKIVSGKVRFPSHFSSDLKDLLBNLLQVDLTKRFGN
chaimAAYDGKD - - - - - - = = = = = = o - - - - YI  ALKEDLRSWTAADMA - - - - -
sequence align #1/A#2/A

=
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Ferramentas do ChimeraX

Principais ferramentas:

* Anadlise de estrutura: distancia, gy s penonts
A . ~ . N . Color =
angulos, ligacdes de hidrogénio e — ook

Distance label
Retain pre-existing H-bonds

sobreposicao (matchmaker)

v Relax distance and angle criteria

Distance tolerance 0.400A =
X
MatChmaker . . Angle tolerance 20.000° =
Reference structure: Structure(s) to match: Color H-bonds not meeting precise criteria differently | ()

bst2 test.pdb #2

bst2_test.pdb #2

Limit results

Limit by selection with at least one end selected~
Salt bridges only

Include intermodel v

Include intramodel v

Include intramolecule v

Include intraresidue v

Treatment of results

Select atoms

Reveal atoms of H-bonding residues v

Wwrite information to:

Log File

©Help Reset Qapply | @close

. . . . - d L
Also restrict to selection Also restrict to selection H-Bonds | Log
Models

Name D - = %
+ 1fmo 1 (] v

Chain pairing | Alignment  Fitting

® Best-aligning pair of chains between reference and match structure

Specific chain in reference structure and best-aligning chain in makch structure

specific chain(s) in reference structure with specific chain(s) in match structure

v | Buttons below apply to current section only

Save Reset Restore
@ Help @-2pply | @close Qok
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Ferramentas do ChimeraX

-68.7 178.8 -65.1 0.024476
67.7 -178.0 53.4 0.023359
67.7 -178.0 -659 0.021347
67.7 -178.0 83.5 0.020714 hd I |

Retain original side chain

Principais ferramentas: Choose Rotamer Parameters xa Chimerax
Show rotamers for selected residues... 1Fmo #11/E GLU 170 Side-Chain Rotamers e
* Edicdo de estrutura: Rotameros meainak Ubra | pumfirack '
‘ ’ Rotamer type GLU - dicalImage =~ Markers = Right Mouse 1 Dunbrack GLU rotamers
H ~ Pl Ay Chi1 chi2 chi3 Prevalence « =l |
a Ite ra r Ch a N I D e n U m e ra QaO d e Dunbrack 2010 backbone-dependent rotamer library -- 5% stepdown ._QJ A L. 687 1788 -7.3 0.093576
. Unusual rotamer codes View  View Orient -64.5 834 -37  0.068182
residues oR e *leccted sl 646 -854 182 0.067743
CYD: disulfide-bonded cysteine amera iz 7
b d CYH: non-disulfide-bonded cysteine Z:; 1;22 ;gz 2'823333
Renumber Residues o X CYS: cysteine (CYD+CYH) S = = =
PRO: proline (CPR+TPR) -68.3 -65.1 -46.1 0.043581
Renumber TPR: trans proline 645 834 238 0040735 :
se IE( tE‘d FEEidLIES Publications using Dunbrack rotamers should cite: 22; -18738;:) :21 gg:gzz? 1
Shapovalov, M.S.. and Dunbrack, R.L., Jr. (2011) 64:6 -85:4 -8.'8 0:037029 1
E: CAMP-DEPEMDENT PROTEIM KIMNA A Sm@lhcd Backbonc'-Depcndenl Rot.amcr ljibrary for Protcins. o 64.6 -85.4 449  0.034847 |
ﬂ_ HEAT STABLE RABBIT SKELETAL M Derived from Ada_pnve Kernel Density Estimates and Regressions 683 -651 -17.8 0.031682
Structine; 19; 8444854, 677 -1780 228  0.030279 i
@Help QApply leose OQK 67.7 -178.0 -35.1 0.028600 A
g\ -68.7 178.8 51.0 0.024937 E
[

® chains:

Eo—1

Column display
v Chi1 v/ Chi3

v chi2 v Prevalence

1 b [

® H-Bonds I

v Chain renumbering starts at beginning of sequence Calculate | Clashes !
(if known) even if initial residues are missing Density

v Ignore solvent

- |

Start from: | 10| =

@Help | ©cancel || Use Chosen Rotamer(s) | [
o r
“

v Maintain relative numbering within renumbered residues
O Help Qapply || Oclose || @oKk |
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Mais ferramentas

ChimeraX Toolshed - All Apps

[ x] c = @ a search in page

@ o https://cxtoolshed.rbvi.ucsf.edu/apps/all?platform=Linux&version=1.10

12

All Bundles

Categories
EM

Structure Analysis
Input/Output

User Interface
Structure Editing
atomic structure
MD

Fitting

external program
Protein Visualization
Model validation
crystallography
augmented reality
Sequence

Light microscopy
ligands

developer
Cytoscape
presets

NMR

more »

AddH

oy
Add hydrogens |

AliMetal3D

ArtiaX

Visualization and editing of
cryo-ET particle lists.

Cytoscape

This bundle provides an
interface to Cytoscape's

DiffFit Y 1
Rapid Fitting of Molecular E'

Structures to a Cryo-EM Eaalign

GenomeTools

Waork with 3D genome
models

ISOLDE

Interactive Structure:
Optimization by Local Direct

LeapMotion ?

Leap Motion hand tracking w
?

\

J

AllMetal3D

Predicting metal and water
hinding sites in proteins

Clipper

Adds support for
crystallographic maps to

DevelExtras

Work with non installed
Bundles

EMalign

Fully automatic alignment of
density maps

HKCage

Depict icosahedral lattices
for viruses

LAMMPS

Import .data(.gz) and
.dump(.gz) from LAMMPS

LigandRecognizer

Commands for recognizing
ligands in cryoEM maps



Gerando representacao de superficie

colorida por hidrofobicidade

File Edit Select Actions Tools Fayorites Presets Help

ChimeraX

Home  Molecule Display | Nucleotides Graphics Map Medicalimage Markers Right Mouse '

&'show S show @ Show @ . J o .3 % @ @ @ § @ E’} \(—D w @

— P - Plain stick Sphere Ball nucleotide heteroatom chain polymer rainbow electrostatic hydrophobic b-factor H-bonds Hide Sequence
o Hide . Hide Hide stick H-bonds

Atoms  Cartoons Surfaces Styles Coloring Analysis

13




Salvando imagens no ChimeraX

£

File Edit Select Actions Tools Fayorites Presets Help
Home = Molecule Display = Nucleotides  Graphics Map Medicalimage Markers Right Mouse

M ED & RFTIS SS /6L A ELMQ

Show Hide stick Sphere Ball White Black Simple Soft Full Inspect

Open Recent Save Snapshot Spin  Show Hide
movie stick

File Images Atoms Cartoons Styles Background Lighting Selection

L] ¥ q F
File name: || Save
Files of type: | PNG image (*.png) - | | @cancel
. Transparent
: vf . -
Size: 1269 | x 804 preserve aspect Supersample: | 3x background
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« perframe — specify operations to execute at every (or every Nt display frame
» resfit — show density fit of successive amino acid residues along a chain

Generating videos with ChimeraX

» 2dlabels — add text, symbols, and straight arrows to the display for presentation images and movies
= camera — set mono or stereo viewing and related parameters

+ clip — control clipping planes

« cofr — set center of rotation

= coordset — play through frames of a trajectory

« crossfade — interpolate between image frames

» fly — smoothly traverse a series of named views

« morph — morph (interpolate) between atomic structures; create a morph trajectory

« move — translate e stop — stop recording frames

+ movie —record image frames and assemble them into a movie file s reset — reset status to zero frames saved
» mseries — display an ordered series of models

« record - start recording frames

« abort — halt any encoding in progress and perform a reset
« crossfade — interpolate from the preceding frame to the following frame

« rock — rock back and forth » duplicate — expand the preceding frame into multiple frames

« roll — rotate continuously « ignore — start/stop ignoring subsequent movie commands

* scenes — save/restore named scenes » formats — list the available movie file formats

* stop — halt ongoing motions « status — report status (number of saved frames, etc.) in the Log

« torsion — set or report torsion angles (rotate bonds)

* turn - rotate

« view — adjust the view to specified items; save/restore named views

+ volume morph — morph (interpolate) between two or more maps

« vr roomCamera — in virtual reality (VR), set up a separate camera view fixed in the VR room coordinates
» vseries — display, analyze, or process an ordered series of maps

« wait — update the display and enforce ordered execution of commands in scripts

» windowsize — set pixel width and height of the graphics window

+ wobble — perform a figure-eight rotation

» zoom - change the apparent size of the view

MINISTERIO DA

https://www.cgl.ucsf.edu/chimerax/docs/user/commands/movie.html

E INOVAGAO

« encode — stop any ongoing recording and encode the saved image frames into a movie file
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Obrigado!

Equipe de Dados Biolégicos (EDB)
edb@Inbio.cnpem.br
+55(19) 3512-1113

Grupo de Design de Proteinas (GDP)
+55(19) 3512-2389

Laboratorio de Biologia Computacional (LBC)
+55(19) 3512-1255
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