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https://www.cgl.ucsf.edu/chimera/
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https://www.cgl.ucsf.edu/chimerax/



About Chimera and ChimeraX
• Chimera and the successor ChimeraX are developed by the Resource for 

Biocomputing, Visualization, and Informatics (RBVI) at UC San Francisco. 
(https://www.cgl.ucsf.edu/index.html)

• ChimeraX can be downloaded free of charge for academic, government, 
nonprofit, and personal use. Commercial users, please see ChimeraX
commercial licensing. 

• Supporting OS: Windows, MacOS, Linux

• Download: https://www.cgl.ucsf.edu/chimerax/download.html
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https://www.cgl.ucsf.edu/index.html
https://www.cgl.ucsf.edu/chimerax/download.html


Why ChimeraX
• Active developement, current version: 1.3 as of March 30, 2022
• Free for nonprofit users
• Designed for handling large biomolecules and medical imaging system.
• Good documentation for users

• Quick guide: https://www.rbvi.ucsf.edu/chimerax/docs/quickstart/index.html
• Tutorials: https://www.rbvi.ucsf.edu/chimerax/tutorials.html

• Getting popular in the cryo-EM and crystallography circle.
• A hub for user-contributed plugin (called toolshed)

https://cxtoolshed.rbvi.ucsf.edu/
• Connect to other good “tools”

• Modeller
• Alphafold
• Autodock (viewDockX)
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https://www.rbvi.ucsf.edu/chimerax/docs/quickstart/index.html
https://www.rbvi.ucsf.edu/chimerax/tutorials.html
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The GUI: exampled by a hetero 12meric IMPHD2
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Graphic display area

Function bar

Tool tabs

Log page

Model page

Protein information 
automatically 
displayed for user.
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Default view
(Atoms: ball stick)

Atoms: Stick Cartoons show
(Atoms hide)

Surface show
(others are hidden)

Cartoons show
+ Atoms show

The “Molecule Display”
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Rainbow colorHeteroatom

Red: oxygen
Blue: nitrogen
Yellow: sulfur

N-term: blue
Middle: green
C-term: red

Electrostatic potential

Blue: positively charged
Red: negatively charged

Hydrophobicity

dark cyan (most hydrophilic) 
to white to dark goldenrod 
(most lipophilic)

B-factor

Blue-white-red:
Low to high b 
factor values

The “Molecule Display”
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“Flat” “Flat” “no shadow” “Flat”, no shadow, no silhouettes“Simple”

The “Graphics”



The ”selection” arguments in ChimeraX
• Select an object using “#”: select #1 
• Select chain B in object 1: select #1/B
• Select residue 10-30 of chain C in object 2: select #2/C:10-30
• Select residue 10-30 of chain A and C in object 2: select #2/A,C:10-30
• Select all atoms CA of lysine in object 3: select #3:lys@CA

Cheating signs:
Object: #
Chain: /
Residues: :
Atoms: @
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The ”selection” function
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Simple selections for chain, residues, atoms or other available types.



Colors in ChimeraX
• ChimeraX has predefined color codes 

(https://www.cgl.ucsf.edu/chimerax/docs/user/commands/colornames.html#builtin)
• Command: “color”
• Usage: color name color-spec
Examples:
color #1 blue
color #1/A,B purple (predefined color code)
color #1/A  50,50,90 (the “rgb” color)
color #1/A  #17FF00 (the “rgb” color in HEX number)
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https://www.cgl.ucsf.edu/chimerax/docs/user/commands/colornames.html


13Name Hex RGB (%)
misty rose #FFE4E1 100,89,88
pink #FFC0CB 100,75,80
light pink #FFB6C1 100,71,76
hot pink #FF69B4 100,41,71
deep pink #FF1493 100,8,58
medium violet red #C71585 78,8,52
pale violet red #DB7093 86,44,58
light coral #F08080 94,50,50
salmon #FA8072 98,50,45
light salmon #FFA07A 100,63,48
dark salmon #E9967A 91,59,48
indian red #CD5C5C 80,36,36
crimson #DC143C 86,8,24
firebrick #B22222 70,13,13
brown #A52A2A 65,17,17
dark red #8B0000 54,0,0
maroon #800000 50,0,0
red #FF0000 100,0,0
orange red #FF4500 100,27,0
tomato #FF6347 100,39,28
coral #FF7F50 100,50,31
dark orange #FF8C00 100,55,0
orange #FFA500 100,65,0
gold #FFD700 100,84,0
yellow #FFFF00 100,100,0

Name Hex RGB (%)
khaki #F0E68C 94,90,55
goldenrod #DAA520 86,65,12
dark goldenrod #B8860B 72,52,4
lemon chiffon #FFFACD 100,98,80
light goldenrod yellow #FAFAD2 98,98,82
light yellow #FFFFE0 100,100,88
cornsilk #FFF8DC 100,97,86
papaya whip #FFEFD5 100,94,84
blanched almond #FFEBCD 100,92,80
peach puff #FFDAB9 100,86,72
bisque #FFE4C4 100,89,77
moccasin #FFE4B5 100,89,71
navajo white #FFDEAD 100,87,68
wheat #F5DEB3 96,87,70
burly wood #DEB887 87,72,53
tan #D2B48C 82,71,55
sandy brown #F4A460 96,64,38
peru #CD853F 80,52,25
chocolate #D2691E 82,41,12
saddle brown #8B4513 54,27,8
sienna #A0522D 63,32,18
rosy brown #BC8F8F 74,56,56



14Name Hex RGB (%)
beige #F5F5DC 96,96,86
pale goldenrod #EEE8AA 93,91,67
dark khaki #BDB76B 74,72,42
dark olive green #556B2F 33,42,18
olive #808000 50,50,0
olive drab #6B8E23 42,56,14
yellow green #9ACD32 60,80,20
green yellow #ADFF2F 68,100,18
chartreuse #7FFF00 50,100,0
lawn green #7CFC00 49,99,0
lime #00FF00 0,100,0
lime green #32CD32 20,80,20
forest green #228B22 13,54,13
green #008000 0,50,0
dark green #006400 0,39,0
pale green #98FB98 60,98,60
light green #90EE90 56,93,56
spring green #00FF7F 0,100,50
medium spring green #00FA9A 0,98,60
medium sea green #3CB371 24,70,44
sea green #2E8B57 18,54,34
dark sea green #8FBC8F 56,74,56
medium aquamarine #66CDAA 40,80,67
aquamarine #7FFFD4 50,100,83

Name Hex RGB (%)
turquoise #40E0D0 25,88,82
medium turquoise #48D1CC 28,82,80
light sea green #20B2AA 12,70,67
cyan (aqua) #00FFFF 0,100,100
dark turquoise #00CED1 0,81,82
cadet blue #5F9EA0 34,62,63
dark cyan #008B8B 0,54,54
teal #008080 0,50,50
pale turquoise #AFEEEE 69,93,93
powder blue #B0E0E6 69,88,90
light blue #ADD8E6 68,85,90
light steel blue #B0C4DE 69,77,87
steel blue #4682B4 28,51,71
sky blue #87CEEB 53,81,92
light sky blue #87CEFA 53,81,98
deep sky blue #00BFFF 0,75,100
dodger blue #1E90FF 12,56,100
cornflower blue #6495ED 39,58,93
royal blue #4169E1 26,41,88
blue #0000FF 0,0,100
medium blue #0000CD 0,0,80
dark blue #00008B 0,0,54
navy #000080 0,0,50



15Name Hex RGB (%)
lavender #E6E6FA 90,90,98
thistle #D8BFD8 85,75,85
plum #DDA0DD 87,63,87
violet #EE82EE 93,51,93
orchid #DA70D6 86,44,84
magenta (fuchsia) #FF00FF 100,0,100
dark magenta #8B008B 54,0,54
purple #800080 50,0,50
medium orchid #BA55D3 73,33,83
dark orchid #9932CC 60,20,80
dark violet #9400D3 58,0,83
blue violet #8A2BE2 54,17,89
medium purple #9370DB 58,44,86
rebecca purple #663399 40,20,60
indigo #4B0082 29,0,51
medium slate blue #7B68EE 48,41,93
slate blue #6A5ACD 42,35,80
dark slate blue #483D8B 28,24,54
midnight blue #191970 10,10,44
white #FFFFFF 100,100,100
snow #FFFAFA 100,98,98
mint cream #F5FFFA 96,100,98
honeydew #F0FFF0 94,100,94
azure #F0FFFF 94,100,100
light cyan #E0FFFF 88,100,100

Name Hex RGB (%)
alice blue #F0F8FF 94,97,100
ghost white #F8F8FF 97,97,100
white smoke #F5F5F5 96,96,96
lavender blush #FFF0F5 100,94,96
seashell #FFF5EE 100,96,93
old lace #FDF5E6 99,96,90
floral white #FFFAF0 100,98,94
ivory #FFFFF0 100,100,94
linen #FAF0E6 98,94,90
antique white #FAEBD7 98,92,84
gainsboro #DCDCDC 86,86,86
light gray #D3D3D3 83,83,83
silver #C0C0C0 75,75,75
dark gray #A9A9A9 66,66,66
gray #808080 50,50,50
dim gray #696969 41,41,41
light slate gray #778899 47,53,60
slate gray #708090 44,50,56
dark slate gray #2F4F4F 18,31,31
black #000000 0,0,0



The “save” function in ChimeraX
Save as ”image”, “map”, “sequence”, “3D printing”, “session”
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CXS: ChimeraX session (like PyMOL session “pse”)

mrc: EM density map 

stl: 3D printing file

png: image with transparency option

pdb: biomolecule 3D coordinates



Analyze structure+ EM map by Chimerax
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https://www.ebi.ac.uk/emdb/
Electron Microscopy Data Bank (EMDB)

Download files

EM map

https://www.rcsb.org/
Protein Data Bank (PDB)



Analyze structure+ EM map by Chimerax – SARS-CoV2 RdRp example
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EMDB: 11007PDB: 6YYT

In ChimeraX command line:
• open 6YYT
• open emdb:11007 

(NOTE: emdb must be lower case letters)
• style #1 stick
• volume #2 level 3
• color bychain
• color zone #2 near #1 dist 3.5
• surface dust #2 size 3

Map overlays structure (shown in 
atoms stick style)

Structure shown in cartoon but 
the nucleic acid is additionally 
shown with atoms and “filled 
plan”.

DNA chain IDs: Q and U



Analyze structure+ EM map by Chimerax – SARS-CoV2 RdRp example
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EMDB: 11007PDB: 6YYT

In ChimeraX command line:
• open 6YYT
• open emdb:11007 

(NOTE: emdb must be lower case letters)
• style #1 stick
• volume #2 level 3
• color bychain
• color zone #2 near #1 dist 3.5
• surface dust #2 size 3
• vol zone #2 near #1/P,T,U,Q range 3.5

DNA chain IDs: P,Q,T and U

Only display maps of DNA in a 
range of 3.5 Å

Map shown in “mesh” stype
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6.25Contour level 8321.3

noises

Low resolution signal

high resolution signal

Contour range
Box size = 240 Å3

Display steps (1 for high quality)



Click square to change desired color

The “Molecule Display”
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on off



22The “Right Mouse tab”

Change colors of labels and 
distance line

Show or hide labels, lines


