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Pymol : Python + Molecule

o ERTEIFESMEAVNT FEEENADF (FilEEAR) N=4EHER.

o MDA LIRESEYF IR RN TIE,

® HWarren Lyford DelLanofgE, HHBHDelano Scientific LLCIEEBRL.

Https://pymol.org/2/
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Pymol f&1

Pymol &35 %

® EMZLIEEducationfiA
® UCIKEXIPYMOL JRIEHIT T FidmiE, HRERMHPYMOLAIEXWheelS{4

Z&EPython, #EIX{ERAnaconda, “Add Python 3.7 to PATH"
Eluci wheel B M NaEtEMNAIWHIS G
ETE T whis4BISUFFFIFpowershellEM, 1@id pip install $%d=

> pip install pymol-2. 3. 0—cpdT—cpdimwin_ amd64. whl
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8 pymoL
File Edit Build Movie Display Setting Scene Mouse Wizard Plugin Help

PyMOL(TM) Molecular Graphics System, Version 2.3.8.
Copyright (c) Schrodinger, LLC.
All Rights Reserved.

resea vy e oo, mfeyct ar g | GUI

PyMOL is user-supported open-source software. Although some versions
are freely available, PyMOL is not in the public domain.

If PyMOL is helpful in your work or study, then please volunteer

PyNOL> |

- | X

Reset | Zoom || Orient| Draw/Ray ~
Unpick | Deselect |Rock| Get View
[<][<1[Step]|[Flay|[>|[>]][MClear
Builder | |Properties | Eebuild

Mouse
Controls
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o NEBEHMN=HFFYIMINE (REQFER. XSTLBATE. ZHIR) . BiIR0aT LA
REAFERTIU (HIZ0PDB) , MTIAIPYMOLZEARHIHITRI AL,

® PDB: Protein Data Bank

® Research Collaboratory for Structural Bioinformatics (RCSB): {RfFPDBI{4RIEIEZE

RCSB PDB | MyPDB + \ \ e \

— s)e r— AZ I o
Deposit + Search ~ Visualize ~ Analyze v Download ~ Learn ~ About v Documentation ~ Careers COVID-19 . P D B EIJ Ega/l\éﬁig E/j_\ E %BE /I\¢d'EEg
) P‘ [_\ ) R )) ?j:(;:?;t::;:::;llfB ~ 3D Structures @ Enter search term(s), Eni Include CSM @ . m?fgé}ﬁ% , % a:i/n\j_nju!l:ftl Eg:ln:*@
Model M

PROTEIN DATA BANK
s (CS\) Advanced Search | Browse Anno Help

SPD EvDaReone <5 NAKB (5 yuzee

S

- AJEZMRCSBEUREREZEFH ~PDB
X A4+FAPyMOLFTF

RCSB Protein Data Bank (RCSB PDB) enables
breakthroughs in science and education by
providing access and tools for exploration,

"\ Deposit visualization, and analysis of:

Experimentally-determined 3D structures
Q Search from the Protein Data Bank (PDB) archive

a Computed Structure Models (CSM) from
L4l Visualize AlphaFold DB and ModelArchive

- GHIENFFARS, FEREZPYMOL
ese data can be explored in context o ik{q:j&?j—_—ltdﬁ ( ;Eizl_-l_? 1 C R N )

i Analyze external annotations providing a structural view
of biology.
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> Introduction to Protein Data Bank Format (BEREHEIMEIETL)

1CRN.pdb

SEQRES 1A 46 THR THR CYS CYS PRO SER ILE VAL ALA ARG SER ASN PHE
SEQRES 2 A 46 ASN VAL CYS ARG LEU PRO GLY THR PRO GLU ALA ILE CYS SEQRES: EHFE—RFIIEER
SEQRES 3 A 46 ALA THR TYR THR GLY CYS ILE ILE ILE PRO GLY ALA THR
SEQRES 4 A 46 CYS PRO GLY ASP TYR ALA ASN

HELIX 1 H1ILEA 7 PROA 19 13/10 CONFORMATION RES 17,19 13 HELIX and SHEET: EHE—%
HELIX 2 H2GLUA 23 THRA 30 1DISTORTED 3/10 AT RES 30 8

SHEET 1 ST2THRA 1 CYSA 40 ZH =R

SHEET 2 S12CYSA 32 ILEA 35 -1

SSBOND 1CYSA 3 CYSA 40 1555 1555 2.00

SSBOND 2CYSA 4 CYSA 32 1555 1555 2.04 SSBOND: BEHREG —FE=a

SSBOND 3CYSA 16 CYSA 26 1555 1555 2.05
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%, VKLY BIARIRFEFEE
> Introduction to Protein Data Bank Format (EBEREHIFREIRT) B HEHEE (560, FoRs, N

1CRN.pdb I AAI5R)

T

RFFSRFE EER 8 REFS FEFdlr [FEFABR B-factor THEFAFS

~N\NN S

ATOM 1T N THRA 1 17.047 14.099 3.625 1.00 13.79 N
ATOM 2 CA THRA 1 16.967 12.784 4.338 1.00 10.80 C
ATOM 3 C THRA 1 15.685 12.755 5.133 1.00 9.19 C
ATOM 4 O THRA 1 15.268 13.825 5.594 1.00 9.85 O
ATOM 5 CB THRA 1 18.170 12.703 5.337 1.00 13.02 C
ATOM 6 OG1THRA 1 19.334 12.829 4463 1.00 15.06 O
ATOM 7 CG2THRA 1 18.150 11.546 6.304 1.00 14.23 C
ATOM 8 N THRA 2 15115 11.555 5.265 1.00 7.81 N
ATOM 9 CA THRA 2 13.856 11469 6.066 1.00 8.31 C
ATOM 10 C THRA 2 14.164 10.785 7.379 1.00 5.80 C
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File Edit Build Movie Display Setting Scene Mouse Wizard Plugin
HEADER PLANT PROTEIN 3@-APR-81  1CRN ~
TITLE WATER STRUCTURE OF A HYDROPHOBIC PROTEIN AT ATOMIC RESOLUTI
ON.
TITLE 2 PENTAGON RINGS OF WATER MOLECULES IN CRYSTALS OF CRAMBIN
COMPND MOL_ID: 1;
COMPND 2 MOLECULE: CRAMBIN;
COMPND 3 CHAIN: A;
COMPND 4 ENGINEERED: YES
ObjectMolecule: Read secondary structure assignments.
ObjectMolecule: Read crystal symmetry information. )
Cedl A DNE ctmina 1 And int s + "1rmn" ctat 1
PyHOL >

— | X

Help

Reset || Zeom | |Orient |Draw/Ray ~
Unpick |Deselect Rock Get View
[<|/<||8top Flay | > || 3| |/ MClear
Builder | Froperties | Rebuild

RANREST, REFEIEEREE,
—IREHIX FCartoontRT{, B 73

AEEIRRIE, WEIE (Fx)

Move

Rotate
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> Slab tool

Molecular z-axis

Your point of

View Slab limits

o iz, FIGBNXKIEFERRNDIL, SHFREINEFAIMES, EF
Slab limitsA] LA {F it R EE14),
® 7ESlab limits#MILEIIER =B
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File Edit Build Movie Display Setting Scene Mouse Wizard Plugin
TITLE 2 PENTAGON RINGS OF WATER MOLECULES IN CRYSTALS OF CRAMBIN ~
COMPND MOL_ID: 1;

COMPND 2 MOLECULE: CRAMBIN;

COMPND 3 CHAIN: A;

COMPND 4 ENGINEERED: YES

ObjectMolecule: Read secondary structure assignments.

ObjectMolecule: Read crystal symmetry information.

CmdlLoad: PDB-string loaded into object "lcrn™, state 1.

You clicked /lcrn//A/GLY™ 31/CA

Selector: selection "sele" defined with 4 atoms. >

PyMOL |

- O X
Help
Reset || Zoom | Orient| Draw/Ray ~
Unpick | Deselect Rock |  Get View

[<|[<![Stop [Play | > |[>]|[MClear
Builder ||Froperties | Rebuild

o HiEREEHR, AMERETHNRFSLUMEBSIE
RHE,

® EIEFEEIIResiduestiz(, MHRBERHENHE,
o] iRIERE 2GR

® Hpt&ET(: Objects, Segments, Chains, Molecules,

Residues, Atoms, and C-alpha atoms

1
[ < [m [w [ [W [S[w[F

11
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> IRAENERT

K3 pymoL - | X
File Edit Build Movie Display Setting Scene Mouse Wizard Plugin Help
TITLE WATER STRUCTURE OF A HYDROPHOBIC PROTEIN AT ATOMIC RESOLUTI a | |Reset || Zoom  |Orient Draw/Ray ~
ON. Unpick Deselect | Rock |Get View
TITLE 2 PENTAGON RINGS OF WATER MOLECULES IN CRYSTALS OF CRAMBIN [<1[< | step|[Flay|[ > |[>]][MClear
COMPND MOL_ID: 1; g g 2

— Builder | |Preperties | Eebuild

COMPND 2 MOLECULE: CRAMBIN;
COMPND 3 CHAIN: A;
COMPND 4 ENGINEERED: YES

ObjectMolecule: Read secondary structure assignments. VAN o -
ObjectMolecule: Read crystal symmetry information. . j:]-a:Fseq uencteJ Eg / 1%%6 | :% S]:E%H

L =—— asmms| @ EE (EFExternal GUI > Display > sequence
o HRIEARREFKIEESequence Mode
o N LURIEFFIEZERGENFENERT, £
RESHTRHITSKT
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> EEREEENERT (aniTRIE)

K& pymoL - O x

File Edit Build Movie Display Setting Scene Mouse Wizard Plugin Help

TITLE 2 PENTAGON RINGS OF WATER MOLECULES IN CRYSTALS OF CRAMBIN ~ | |[Reset || Zoom | Orient | Draw/Ray v
COMPND MOL_ID: 1; Unpick | Deselect| |Rock | Get View
COMPND 2 MOLECULE: CRAMBIN; [<|[<|[step|[Play![ > |[+]][MClear
COMPND 3 CHAIN: A; Bullder  FProperties Rebuild
COMPND 4 ENGIMEERED: YES

ObjectMolecule: Read secondary structure assignments.
ObjectMolecule: Read crystal symmetry information.
CmdLoad: PDB-string loaded into object "lcrn", state 1.
PyMOL»select helix, resi 7-19 or resi 23-30

Selector: selection "helix" defined with 162 atoms.

PyMOL> |

11 16 21 26 31
L' ARSHFNVCEL PERNEF AT CAT Y TEM

o IRABEFSIkFEoiRNE X 5
select helix, resi 7-19 or resi 23-30 (J&E7R)
® resn: EERGFERERS
select negative, resn asp+glu
® clem: IGEIFETTERES
® nmJAHand, or, noti{THEER



Y e

Pymol 4T

» Object Menu Panel

K& pymoL

File Edit Build Movie Display Setting Scene Mouse Wizard Plugin

TITLE 2 PENTAGON RINGS OF WATER MOLECULES IN CRYSTALS OF CRAMBIN

COMPND  MOL_ID: 1;
COMPND 2 MOLECULE: CRAMBIN;
COMPND 3 CHAIN: A;

COMPND 4 ENGINEERED: YES

ObjectMolecule: Read secondary structure assignments.
ObjectMolecule: Read crystal symmetry information.
CmdLoad: PDB-string loaded into object "lcrn", state 1.
PyMOL»select helix, resi 7-19 or resi 23-30

Selector: selection "helix" defined with 162 atoms.

)

PyMOL>

& 11 16 21 26 3
1Y ARSHE MY CRLPEINEF AT CAT T(M)

- | X

Help

Reset || Zoom | Orient| Draw/Ray <
Unpick |Deselect | |Rock| | Get View
[<|[<|[8top|[Play | > |[>]|[MClear

Bullder  FProperties Rebuild

W [<w> > w7

(&)
® A (actions):

BAE, BlanEEAE,

it
_.l'__l'o

XHZITGRIFIT
fen), B8, 1TEFHEEE

® S (show): BEXZXIRAIERTTN, FHldlSticks,
Lines, Spheres, Cartoons

IERSES

EEk i BRI RIS

IR ZXI SRRV

H (hide): Fam
L (label):

® C (color):
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> ot (WERFEEERS)

B ryvoL

— O X
File Edit Build Movie Display Setting Scene Mouse Wizard Plugin

Setting: bg_rgb set to white.
You clicked /lcrn//A/PRO™36/CG

Help

~ | |[Reset | Zoom | Orient | Draw/Ray ~

Unpick | Deselect | Rock Get View
Selector: selection "sele" defined with 1 atoms. |<I[<|[step | [Play !> |[>]][HClcar
You clicked /lcrn//A/ILE™35/CD1 5 g 7
You clicked /lcrn//A/ILE"35/CD1 Builder ||Properties|| Rebuild

Selector: selection "sele" defined with 2 atoms.
PyMOL>wizard measurement

You clicked /lcrn//A/PRO™36/CG
Selector: selection "sele" defined with 1 atoms.

You clicked /lcrn//A/ILE™35/CD1 v ‘ Wizard > Measurement

PyMOL> |

o IR NARMNRT, ERERIES

15
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> REEREER R
o (ENRFRE, BREERFEHER, Display > Background > White

® ray: XD FIHITIERIERR, EREESIHER (Ex)

Ray Traced Image Standard Image

16
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o MITEALLIRDHT: BEKKE (1A4F) SikE (1FAW)
- EEHEEREEESNAER1FAWHIMNEEFRIAEBE  DESKHE(1A4F)

P MNPEEEA, BIEHFEATINISR

- E1A4FF01FAWRIA BEEFIHalignii 758 S, 1R
RMSD

- MZEBILFE(TA4LF)ATE1 1R EEMsEbetatix R FCBFIBHE
55(US=aERMsERimR MxRFCD1FICD2 2 [aJRVEEE

o UERFE(TFAW)ASET 19 R ERIsEgammalix/RFCGFIB
yES SRR MNIBE RimM MRIREFCD1F1CD2 2 [BlRYEEE

+ FURSSHISEIE, BN EEASSE 11O RERTE

TR ASE, NE2TEIA119CBFIB55CD1, B55CD2
IEAYEEE,

17
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Pymol Reference Card
Modes

Pymol supports two modes of input: point and click mode,
and command line mode. The point and click allows vou to
cquickly rotate the molecule(s) zoom in and out and change
the clipping planes. The command line mode where com-
mands are entered into the external GUI window supports
all of the commands in the point and click mode, but is
more flexible and possibly useful for complex selection and
command issuing. Commands entered on the command
line are executed when you press the return key.

command help help keyword

Loading Files

file loading load data/test/pept.pdb
loading from terminal pymol data/test/pept.pdb
togele between text and graphics Esc
toggle Y axis rocking rock
stereo view stereo on/off
stereo type stereo crosseye / walleye / quadbuffer
undo action undo
reset view raset
reinitialize Pymol reinitialize
quit (force, even if unsaved) quit
Mouse Control
L M R Wheel

Rota Move MovZ Slab
Shift +Box  -Box Clip Maovs
Ctrl +/- PkAt Pkl —
CtSh Sele Cent  Menu —
DBICIk | Memu  Cent  PkAt —
set the center of rotation origin selection

Atom Selection
object-name /segi-id /chain-id /resi-id /nome-id

molecular system selection /pept
maolecule selection /pept/lig
chain selection /pept/lig/a
residue selection /pept/lig/a/10
atom /pept/lig/a/10/ca
ranges lig/a/10-12/ca
ranges a/6+8/c4o
missing selections fpept//a

naming a selection select bb, name c+o+n+ca
count atoms in a selection count_atoms bb
remove atoms from a selection remove resi B
general all, none, hydro, hetatm, visible, present
atoms not in a selection sglect sidechains, ! bb
atoms with a vdW gap < 3 A resi 6 around 3
atom centers with a gap < 1.0 A all near 1 of resi &
atom centers within < 4.0 A all within 4 of resi &

Basic Commands

Some commands used with atoms selections. If you are
unsure about the selection, click on the molecule part that
you want in the viewing window and then look at the out-
put line to see the selection.

fill viewer with selection
center a selection center /pept//a
colour a selection colour pink, /pept//a
force Pymol to reapply colours recolor
set background colour bg-color white
vdW representation of selection show spheres, 168/ca
stick representation of selection show sticks, a//
line representation of selection show lines, /pept
ribbon representation of selection  show ribbon, /pept
dot representation of selection show dots, /pept
mesh representation of selection show mesh, /pept
surface representation of selection show surface, /pept
nonbonded representation of selection show nonbonded,
/pept

nonbonded sphere representation of selection show

nb_spheres, /pept
cartoon representation of selection  show cartoom, a//f

zoon /pept//a

clear all hide all
rotate a selection rotate aris, angle, selection
translate a selection translate [x,y,z], selection

Cartoon Settings

Setting the value at the end to 0 forces the secondary struc-
ture to go though the CA position.

cylindrical helices set cartoon_cylindrical helices,1

fancy helices [tubular edge] set
cartoon_fancy helices, 1

flat sheets set cartoon_flat_sheets,1
smooth loops set cartoon_smooth loops,i
find rings for cartoon st
cartoon_ring finder, [1,2,3,4]

ring mode set cartoon ring mode,[1,2,3]
nucleic acid mode set nucleic_acid mode, [0,1,2,3,4]
cartoon sidechains set cartoon-side_chain helper;
rebuild

primary colour set cartoon_color,blue
secondary colour set cartoon highlight color,gray

limit colour to ss sat cartoon_discrete_colors,on
cartoon transparency set cartoon transparency,0.5
cartoon loop cartoon loop, af/
cartoon loop cartoon loop, af/
cartoon rectangular cartoon rect, a//
cartoon oval cartoon oval, a//
cartoon tubular cartocn tube, a/f/f
Cartoon arrow cartoon arrow, a/f/

cartoon dumbell, a//
cartoon putty, a//

cartoon dumbell
b-factor sausage

Image Output

low resolution ray
high resolution ray 2000,2000
ultra-high resolution ray 5000,5000
change the default size [pts] viewport 640,480
image shadow control sat ray_shadow,0
image fog control set ray_trace_fog,0
image depth cue control set depthcue,0
image antialiasing control set antialias, 1
export image as .png pog image.png

Hydrogen Bonding
Draw bonds between atoms and label the residues that are
involved.

draw a line between atoms distance 542/ce1,538/ne
set the line dash gap set dash gap,0.09
set the line dash width set dash _width,3.0
zet the line dash radius sot dash_radius,0.0
set the line dash length set dash lemgth,0.15
set round dash ends set dash round ends,on

hide a label hide labels, distol
label a reside label (542/o0ei), "¥=" ¥ ("E542")
set label font set label font_id,4

set label colour

Electrostatics

There are a number of ways to apply electrostatics in Py-
mol. The user can use GRASP to generate a map and then
import it. Alternatively the user can use the APBS Pymol
plugin. Pymol also has a built in function that is quick
and dirty.

generate electrostatic surface action > generate>vacuum
electrostatics > protein contact potential

set label_color,white

Pymol Movies (mac)

move the camera move x,10
turn the camera turn x,20
play the movie mplay
stop the movie mstop

writeout png files mpng prefiz [, first [, last]]
show a particular frame frame number

move forward on frame forward
move back one frame backwards
go to the start of the movie rewind
go to the middle of the movie middle
go to the movie end ending
determine the current frame get_frame
clear the movie cache mclear
execute a command in a frame mde i, turn x,5; turn
¥.5;

dump current movie commands mdump
reset the number of frames per second meter_reset

18
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Category | Discussion |

| Read | View source = View history | [Search PyMOLWiki

Category:Script Library

@ Help

Https://pymolwiki.org/index.php/
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Https://pymol.org/2/
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Pymol Reference Card

A Beginner’s Guide to Molecular Visualization Using PyMOL
By Nicholas Fitzkee

20
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