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Loading a structure
“fetch 1GCI”

@ MacPyMOL

Bl B L —— Structure: 1GCI

Reset | Zoom | Orient Draw Ray
COMPND 3 CHAIN: A;

COMPND 4 EC:3.4.21.62; Unpick | Deselect | Rock | Get View ( P D B)
COMPND 5 ENGINEERED: YES

ObjectMolecule: Read secondary structure assignments. < | < | Stop | Play | > | >| | MClear

ObjectMolecule: Read crystal symmetry information.

Symmetry: Found 4 symmetry operators.
CmdLoad: "./1gci.pdb” loaded as "1GCI".

el 0.78A structure of

For Educational Use Only

e | Savinase

Two ways:

o Write “fetch
1GCI" in the
command field

« Download .PDB file
from pdb.org and
use the File->0Open
menu
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TASKS

e Load in the 1GCI structure

e Play around with the interface - learn how to rotate and zoom the
structure:

— Rotate: Click and hold left mouse button and move around rlz.ﬁ Mode 3-Button Viewing
wttons f
- Zoom: & Keys

Move MowZ Slak

x Clip =

X

e 1) Right click + move up/down (a bit slow)
e 2) Shift + control + scroll wheel

e 3) Shift + control + two finger drag on mouse pad
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Selecting Residues

State 1. 1l
e Background info:

— The structure is of the Novozymes peptidase “"Savinase” that we have
worked with before

— PDB link: http://www.rcsb.org/pdb/explore/explore.do?pdbld=1GCI
— UniProt link: http://www.uniprot.org/uniprot/P29600
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Working with the structure

@ ® MacPyMOL
CUMFNUD MOUL_ID: 1,

COMPND 2 MOLECULE: SUBTILISIN;

Reset | Zoom | Orient Draw Ray
COMPND 3 CHAIN: A;
COMPND 4 EC:3.4.21.62; Unpick | Deselect | Rock | Get View
COMPND 5 ENGINEERED: YES
ObjectMolecule: Read secondary structure assignments. < | < | Stop | Play | > | >| | MClear
ObjectMolecule: Read crystal symmetry information.

Symmetry: Found 4 symmetry operators.
CmdLoad: "./1gci.pdb” loaded as "1GCI".

PyMOL>

For Educational Use Only

E— - [
T [ E A

A = Action
S = Show
H = Hide

.—E:utt.cmj . ng L = Label

lecti

e P A

C = Color
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Working with the structure

| _NON ) MacPyMOL
CUMFNU MUL_IU: 1,

COMPND 2 MOLECULE: SUBTILISIN;

COMPND 3 CHAIN: A;

COMPND 4 EC:3.4.21.62;

COMPND 5 ENGINEERED: YES

ObjectMolecule: Read secondary structure assignments.

ObjectMolecule: Read crystal symmetry information.

Symmetry: Found 4 symmetry operators.

CmdLoad: "./1gci.pdb" loaded as "1GCI".

PyMOL>
For Educational Use Only

PyMOL> _
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Reset | Zoom | Orient Draw Ray
Unpick | Deselect | Rock Get View

|< | < | Stop | Play | > | >| | MClear

i

ST 1 G
I G

e P A

oy

1GCI 1-1

List of things to
manipulate

“all”: shortcut to ALL
objects

1GCI: the structure
we have loaded

Multiple structures,
peptide chains and
selections can be in
play, as we shall see
later.




Styles

| _NON )

CUMFNU MUL_IU: 1,

COMPND 2 MOLECULE: SUBTILISIN;

COMPND 3 CHAIN: A;

COMPND 4 EC:3.4.21.62;

COMPND 5 ENGINEERED: YES

ObjectMolecule: Read secondary structure assignments.
ObjectMolecule: Read crystal symmetry information.
Symmetry: Found 4 symmetry operators.

CmdLoad: "./1gci.pdb” loaded as "1GCI".

PyMOL>

For Educational Use Only

MacPyMOL
Reset | Zoom | Orient Draw Ray
Unpick | Deselect | Rock Get View

|[< | < | Stop | Play | > | >| | MClear

E— - [
T [ E A

: 3-Button V
M

bl
lectir
tat

e P A
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Setting visual style to
“Cartoon”

1) Apply new style on
top of old:

Press “S” -> Cartoon

2) Apply new style
replacing the old
style:

“S” -> Show AS ->
Cartoon




TASKS

e Play around with the visual styles

e Make sure you understand the difference between the two ways of
working:
- S -> something
- S -> as -> something

e In the end set the style to "Cartoon” and make sure that is the only
style used.
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Colors

©

CUMFNU MUL_IU: 1,

COMPND 2 MOLECULE: SUBTILISIN;

COMPND 3 CHAIN: A;

COMPND 4 EC:3.4.21.62;

COMPND 5 ENGINEERED: YES

ObjectMolecule: Read secondary structure assignments.
ObjectMolecule: Read crystal symmetry information.
Symmetry: Found 4 symmetry operators.

CmdLoad: "./1gci.pdb” loaded as "1GCI".

PyMOL>

For Educational Use Only

MacPyMOL
Reset | Zoom | Orient Draw Ray
Unpick | Deselect | Rock Get View

|< | < | Stop | Play | > | >| | MClear

ST 1 G
T G

es

e P A
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Coloring the structure

1) Select any
individual color for
everything

2) Select a coloring
scheme based e.g. on

secondary structure




TASKS

e Play around with the coloring menu and figure out how to change the
color of the entire structure (red, green, blue etc.)

e Next, figure out how to color according to the secondary structure, and
select a scheme that will high-light 1) alpha helices 2) beta-strand 3)
turns

e Rotate the structure to make it easier to see the different kinds of
secondary structure

o ... we'll return to coloring, after we have learned how to select subsets of
the structure ...
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Amino acid sequence

@ @ MacPyMOL

COMPND SCHAREA: View sequence by:

Reset | Zoom | Orient Draw Ray
COMPND 4 EC:3.4.21.62;

COMPND 5 ENGINEERED: YES

ObjectMolecule: Read secondary structure assignments.
ObjectMolecule: Read crystal symmetry information.
Symmetry: Found 4 symmetry operators.

CmdLoad: "./1gci.pdb" loaded as "1GCI".

Setting: seq_view set to on. 1) PreSS|ng the “S”

PYMOL> button in the lower

Z1GCI/Z/7A71 6 11 6 2 ! 41 51 56 61 66 71 |all A H
AQSYP Wi G G : 2 ;F‘;:F'GEF“E‘TDD GNG W I"I g h t h a n d CO rn e r
r—

For Educatienal Use Only

Unpick | Deselect | Rock Get View

|< | < | Stop | Play | > | >| | MClear

2) Menu: Display ->
Sequence On

" Scroll by dragging the
bar

Select amino acids
by clicking them

el ic -

[ TN
E—
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Active site

|Function Entry Feature viewer Publications External links History

Names & Taconomy Features Active site consists of
three amino acids

Showing features for binding site’, active site'.

Phenotypes & Variants

Q @ & 4. Download

r T T T T T T T T
20 40 60 80 100 120 140 160 180

PTM/Processing

1

1 I i mni .

e Easy to look up in
TYPE ID POSITION(S) DESCRIPTION H

Family & Domains - Select - U n I P rot
Sequence

» Binding site 2 Ca?* 1 (UniProtKB | ChEBI )
Similanrotaing 32 Charge relay system [ PROSITE-ProRule Annotation

» Binding site 40 Ca2* 1 (UniProtKB | ChEBI[Z )

62 Charge relay system [ PROSITE-ProRule Annotation

» Binding site 73 Ca2* 1 (UniProtKB | ChEBI[Z )

» Binding site 75 Ca?* 1 (UniProtKB | ChEBIZ )

» Binding site 77 Ca?* 1 (UniProtKB | ChEBI )

» Binding site 79 Ca?* 1 (UniProtKB | ChEBIZ )

» Binding site 163 Ca?* 2 (UniProtKB | ChEBIZ )

» Binding site 165 Ca?* 2 (UniProtKB | ChEBI[Z )

» Binding site 168 Ca2* 2 (UniProtKB | ChEBI[Z )

Active site 215 Charge relay system [ PROSITE-ProRule Annotation

Active site according to UniProt: D32, H62, S215
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PDB vs. UniProt numbering

CHAIN Charge relay system

A SUBTILISIN - Lederbergia lenta & Explore Sequence Annotations in 3D ACTIVE SITE [UNIPROT] | Position: 32 [auth: 32] | [UNIPROT] P29600: 32 - 32

T T T T 1 T T T T T T T T T
[ 20 40 60 80 100 120 140 160 180 200 220 240 260

CHAIN A
UNIPROT P29600 i |

SECONDARY STRUCTURE —/1 I I E =
n L n | » |

BOND OUTLIER n W

ANGLE OUTLIER H

ROTAMER OUTLIER °
CIS-PEPTIDE o
BINDINGSITECA | @ ° ©ceco
BINDING SITE CA o0 00 (]
BINDING SITE GOL [e5) o
BINDING SITE S04 :
METAL COORDINATION CA | @ ° ©ccco
METAL COORDINATION CA L 1) (]
BURIED RESIDUES | 11E 1 1 111 11 ml miim e nn nnin 11 Hin

ol sl el e ke M _ ‘-._7. - _ o — 5y Y g
rT ol e " -y L] ﬁr -

HYDROPATHY

DISORDER

DISORDERED BINDING

PFAM
CATH

SCOP

ECOD |

MOLECULE PROCESSING | | |
) ACTIVE SITE

DOMAIN I |

ACTIVE SITE [UNIPROT] | Position: [auth: | [UNIPROT] P29600: 32 - 32

auth: | [UNIPROT] P29600: 62 - 62
[aum:@] | [UNIPROT] P29600: 215 - 215

ACTIVE SITE [UNIPROT] | Position:
ACTIVE SITE [UNIPROT] | Position:

12 DTU Bioinformatics, Technical University of Denmark

HE

PDB structures may
choose to follow a
different sequence
numbering scheme
than UniProt, even
if the sequence is
identical!

This is the case for
Savinase, as seen in
the figure, and we
need to do
coordinate-
mapping of the
active site
information.

The three amino
acids in the active
site have been high-
lighted.




TASKS

e Turn on sequence mode

e The ACTIVE SITE of the protein consists of (after coordinate mapping):
- (D) Asp-32
- (H) His-64
- (S) Ser-221

e Play around with the sequence bar and figure out how to select these
three amino acids (and only those)
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Selection

| NON | MacPyMOL
CUMFNU 2 MULEUULE: SUBIILISIN;

COMPND 3 CHAIN: A;

COMPND 4 EC:3.4.21.62;

COMPND 5 ENGINEERED: YES

ObjectMolecule: Read secondary structure assignments.

ObjectMolecule: Read crystal symmetry information.

Symmetry: Found 4 symmetry operators.

CmdLoad: "./1gci.pdb" loaded as "1GCI".

Setting: seq_view set to on.

PyMOL>

31 36 41 46 51 56 61 66
VLETGISTHPDLNIRGGASFYPGEPSTADGNG

PyMOL> _
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Reset | Zoom

< | Stop | Play | >

B ] [
eler o @A

Amino acid residues
you click on (in both
the sequence and in
the actual structure)
ends up in a special
object named “(sele)”.

As with any other
object you can apply
styles, colors etc. to
this object.

That way it's possible
to apply a different
visualization to a
subset of the
structure.




TASKS

e Work with your selection to show the amino acids in the active site as:
— “Sticks”
- With a different color

e Figure out a way to maintain the “Cartoon” style of the backbone and
have the sticks show as an additional feature

e If you mess up the visualization you can reset to where we were before
by applying the following to the "1GCI"” object:

— Show -> As -> Cartoon
— Color -> By ss -> (pick the first color scheme)

e Finally zoom in a bit so it's easier to see the three amino acids in the
catalytic triad

— Either use the mouse
— Click "A” -> zoom
— Or write “zoom sele” in the command field
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Selection -

®

MacPyMOL

EXxeculve: Lolored 2b aloms.
PyMOL>show stick, active site
Selector-Error: Invalid selection name "site".

active site<--

PyMOL>show stick, active_site

PyMOL>zoom active_site

PyMOL>zoom active_site

PyMOL>select active_site, resi 32+64+221

Selector: selection "active_site" defined with 25 atoms.

PyMOL>

For Educatidhal Use Q#fly

PuMOL>_
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Reset | Zoom | Orient | D
Unpick | Deselect | Rock

|I< | < | Stop | Play | >

all

jE

{active_site)

commands, renaming

raw Ray
Get View

>| | MClear

DEEE
nEmEE
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Selections can be
renamed into
something more
useful by using the
Action (A) button, and
thus “saved for later

n

use .

PyMol also makes it
possible to specify
selection ranges (and
name) directly in the
command field, as
detailed on the next
slide




TASK

e Play around with the selection command

e The general syntax for selecting individual amino acids is:

— select resi 1 (Select only aa #1)
— select resi 1-5 (Select the range 1-5)
- select resi 1+5+10 (Select aa#1 and aa#5 and aa#10)

e Select the catalytic triad (D32, H64, S221)

e Rename your selection to something useful for late use:
— Click "A” -> Rename selection

e You can also specify a name directly in the selection command:
— select my_name, resi xx+yy+zz
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In conclusion

e In this tutorial you have learned how to:

- Load a structure into PyMol

- Apply specific styles and colors

- How to see the amino acid sequence behind the structure

- How to select specific amino acids ranges in the structure
e By clicking
e By using commands

- How to give those a different visual style + color

- How to name selections for later use

e PyMol can do a lot of other things, and commands exists for automating the entire process of
loading structures, selecting styles, colors, orientation, zooming and exporting the result as
images.

e The tutorial has on purpose been kept simple and has only focused on working with amino acid
selection - PyMol can do a lot of advanced stuff with atom level selection as well.

e Link to command overview:
- http://pymol.sourceforge.net/newman/user/S0220commands.html
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