Tutorial for the PyMOL Basics

Speaker: S. C. Yen
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PyMOL Runs On:

)

Linux {(or any Urnix)

MacO5
and

" Windows

PyMOL v1.1 Released!

;Ek PyMOL is a USER-SPONSORED molecular visualization system on an OPEN-SOURCE foundation. Please support our mission to create
Ennnsﬁﬁ' open, effective, and affordsble tools for research by purchasing a subscription to msintenance and/or support, Thanks!

Latest News

+« August 21, 2008: Another PyMOL-based Cover: McGeehan et al. Structural analysis of the genetic switch that regulates the expression of
restricticn-modification genes. Nucleic Acids Research, 2008, Vol. 36, No. 14 A7738-4787.

Nucleic Acids
Research

Download PyMOL:

hitp://pymol.sourceforge




Students and Teachers can access free educational-use-only builds
after being approved.

Download PyMOL Builds

Back

For Subscribers

« Entity-wide subscribers can download via automatic login to Online Documentation (other subscribers may need to register first).
+ All subscribers can download using the credentials on their latest receipt (contact sales@delsci.com if you lack these).

For Non-Subscribers

#+ Please consider sponsoring the project by becoming a PyMOL Subscriber.

¢+ Old Pre-1.0 PyMOL builds are still FREELY‘aEmﬁﬂnﬂehEtlale-rﬂiu.nger maintained.
. 4

. .
¢ .
+ Students and Teachers can access fr!’e educational-use-only builds afgr being approved.
P *

4
+ Collaborators can access fnr—cnllahnratnrg-ﬁrﬂ‘plllithiﬂﬁcl w *M5boration has been established.
+« Potential sponsors can access for-evaluation-only builds that are partially crippled and not fully current.
As Open-Source Code

¢ Everyone else, including Open-Source Developers and Non-Sponsoring Users, can compile their own current PyMOL builds using the open-
source code (fetched via Subversion).

. - Back
Copyright @ 2008 DeLano Scientific LLC
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1. Download a PDB file: 1D66
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-
e

PROTEIN DATA BANK

CONTACT US | HELP | PRINT PAGE © PDB ID orkeyword @ Author I EOE T

2. Open PyMOL and load 1déé6.pdb
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The EyMOL Molecular Graphics System

Eile  Edit Build Movie Display Zetting Sceme Mouse  Wizard  Plugin Help
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ObjectMolecule: Read secondary structure assignments.
ObjectMolecule: Read crystal swmmetry information.

Symmetry: Found S symmetry operators.
CmdLoad: "<C:sDocuments and SettingshjonggasushhslbDee.pdb" loaded as "1D&e&". -

etch D66




PyMOL Interface
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MacPyMOL
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Basic control skills

FHRTH B D
| COMPND 12 FRAGMENT: ALLj
COMPHED 13 EC: 3.1.2.15;
COMPND 14 ENCINEERED: YES;
. COMPKD 15 OTHER_DETAILS: UDIQUITIN C-TERMINUS MODIFIED TO AN ALDENYDE

ObkjectMolacula: Raad sscondary struckura assigements.

ObjectMolecula: Read crystal symmetry information.

Symmetry: Found 9 symmetry operators.

Cmdload; PDB-sirirg loaded into objact "lemx", state 1.
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Show & Hide

Sho:

lines gl : rikbaon

nonbonded cartoon

sticks —
ribbon

cartoon

iabels
cell
d ot s

dot=

spheres




TIflf 5

m Using Als(mlLfc
H > hide everything
S >show line
C > by ss > Helix Sheet Loop (can change color)
S > show sticks
S > show ribbon

S > ShOW COrToon Scene  Mouse  Wizar
® Save each representation in different channels,
to do this go fo.... Erevous Fap
Append
scene > store > [F1-F12] Insert (before)

Inzert (after)

se “PgDn” or "PgUp” to view each Update
resentation) Deete
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Clear k



Exercise 1.

 Download 1cmx
 Hide 1cmx atoms
e Show 1cmx in cartoon

« Show 1cmx color from N-terminal to C-
terminal

11




Action preset menus

From default to more complex

1D66 > A > preset > default

This command has a similar effect but is
not the same as the following cascade:
hide everything and show lines:

1D66 > H > everything
and
1D66 > S > lines




Action preset menus

Explore the other menus of this series.

1D66 > A > preset > simple




Image Resolution

Use Ray

PyMol offers an internal “ray tracer” to
create stunning rendered images with a
high visual quality much more

pleasant to the eye and ideal for
publication.
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Save Image

N File > que |mqge”, File Edt EBuld Movie Display Settin
, o oo
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Close Log
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Qi

® Within the top PyMOL> command line, T
type the following commands: -

> png filename.png




4. Show Sequence

B Display > Sequence
= will display residue codes, residues, chains, atoms and states

M PyMOL Yiewer
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Table with pre-defined colours

white black green red

cyan yellow - salmon lime

slate hotpink yellowgreen bluegreen
blueviclet marine purple teal

ruby forest grey carbon
nitrogen OXygen hydrogen brightorange pink

firebrick chocolate wheat violet density -

(s




6. &1 -~y ? Fprotein7 IDNAT/IT

WP R AT
show spheres, (resn HOH)
color green, (resn HOH)
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show spheres, hetatm

color red, hetatm

color green, (resn HOH)
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7.Pymol align is sequence
alignment

Download 1cam & 1cnw

11 16
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to selection
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8. B-factor
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F [ | Wl{?ﬁi ‘»;

name <atom names:

resn <residue names:>

res1 <residue 1dentifiers>
chain <chain ID>

segl <segment identifier=
elem <element symbol>
flag <number>

alt <code>

numeric ftype <numeric type>
text type <text type=
hydrogen

all

visible

1d <original-index>

hetatm

ss <secondary structure>
around <distance>

expand <distance>

gap <distance™>

m <selection>

like <selection>
<selection> and <selection>
<selection> or <selection>
<selection> not <selection>
<selection> and not <selection>
byres <selection™>

byobject <selection>

1n; <atom names>

r; <residue names>

1; <residue 1dentifiers>
¢: <chain ID>

s; <segment identifier>
e: <element symbol>
f: <number>

nt; <numeric type>
tt; <text type=
h;

*

v,

a; <distance>
e: <distance>

I; <selection>

<selection> & <selection>
<selection> | <selection>
<selection> | <selection>
<selection> & ! <selection>
br: <selection>

bo: <selection>
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Surface

Action > Preset > Pretty (E—%‘%ﬁ?iﬁﬁﬁ’ij 7))
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Actions: PDB: 1 D66
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Surface

Show > surface




ZfHusurface

W] G e [ L VTTRR -
set surface_color,yellow
set transparency, 0.6

set cartoon_transparency, 0.2




Surface

WG S TR
set transparency, 0 i?%‘/ﬁ]iﬁﬂﬂ@
Action > generate > vacuum electrostatics > protein contact potential (local)




Surface

m ﬂ;@ﬁgjpfj’jﬁ#[@?@% srf 'surface:
type “set surface quality=2" in command line

PyMOL TelfTk GUI

File Edit Build Movie Display Setting Scene  Mouse  izard  Plugin

CmdLoad: "G:fUsers/james frasmol ldés.pdb" loaded as "i1deg'.

Util: Fixing termini and assigning formal charges...

Util: Assigning Amber 29 charges and radii...

util.sum_formal_charges: sum = 15.0

util.sum_partial_charges: sum = 15,000

Util: Calculating electrostatic potential...

ObjectMap: Map created.

celectarMapCoulomb: Total charge is 15.000 Tor 1226 points (12326 atoms].

selectorMapCoulomb: Ewaluating local Couwlomb potential for grid (shift=l0.007...
Executiwve: objecty gdec_e_pot" created.

set surface_quality=3

Reset I 00 I Crr g I
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Help  Tutorial
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Unpick. Deseleck ' et Yiew
| I < I Stop I Play I = I MClear
Command Builder
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AxPyMOL

m The PyMOL ActiveX control which can be used in
Powerpoint

W Installing AXPyMOL: hitp://delsci.com/axpymol/

m Usage:

Click here !!
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