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Overview

e Introduction to Pmv
* The Dashboard Panel

« Examples

—The Tools Panel
— (The AniMol Panel)



Obtaining Pmv
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Starting Pmv
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Exercise: start Pmv

Task: loading molecules into PMV

1 - start Pmv
2 — load the molecule hsgl.pdbqgs is located in Desktop/TutorialData

using the menu entry File -> Read Molecule

AOA %/ Python Molecule Viewer
File 3D Graphics Edit. Select Display Color Compute Hydrogen Bonds Grid3D Help j
7 o s &_@'i | :-HE .‘g I
EIELE L Nl S OO 2N
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DashBoard AniMol Tools

Sel.: w|jon v |
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| Al Molecules %P eV
Current Selection %%V
¥ Whag O®SOOOWVY
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b 4B O@oOoO00OVY
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Exercise: start Pmv

Task: alternatives for loading molecules into PMV

1 - right click on “All Molecules” in dashboard
2 — File -> Read Molecule

3 - File -> Recent Files

4 - File -> Import -> Fetch From Web

5 — using command line: pmv mymol.pdb

NOTES:

1 - multiple molecules can be selected in the file browser

2 - wildcards can be used on the command line (e.g. pmv -i test*.pdb)

3 - using a pdb id on the command line will fetch the protein from
web unless it is in the cache




Exercise: Pmv mouse

Button
Left
Mod

None Rotate

. Add to
Shift Selection
Remove

Ctrl from

Selection

Middle Right

Translate left/right
(X) and up/down (Y)

Translate in/out

2)

Center on Pixel

Wheel

Zoom



Exercise: Pmv key bindings

Task: learn PMV viewer
keystrokes

Key

R

Action

Reset view

Normalize — scale so all visible molecules fit in
the Viewer

Center on the center of gravity of all the
molecules

Toggle on/off Depth-cueing (blends molecule
into background farther away)

Toggle between transform root (i.e. scene) and
transform the Viewer’s current object

Auto Depth-cueing (set fog to cover depth of the
current scene)

Toggle on/off OpenGL Lighting (turns on/off
photorealistic lighting)



Selection
Entry

Button Bar
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Pmv dashboard

o Resize
& ““Widget
DashBoard AniMol Tools Minimize/
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Exercise: Pmv dashboard

Task: dashboard

1 - hoover mouse over glyphs and read tool tips

2 — expand/collapse molecule tree

3 - make the dashboard wider

4 — move the divider right and left. Notice the labels in the molecule tree change
upon mouse button release

5 — minimize dashboard

6 - restore dashboard

7 - find the button that sets the dashboard width to show all columns and restore
dashboard’s default size




Dashboard Command Matrix

Balls & ]
Sticks CPK Ribbon Surface Label Color

\

Select Lines

E Ade
R Pz - Er R
¥ All Molecules 25H%H%H%% VY
Current Selection ““‘1‘??
'?‘ﬁ”-fhgg*] L@ OO W
D wE A [ 8- - - A5

D "'fEI (& O ddisplaysundisplay Sticks and Balls for hszliA

Notes:
- Tool tips on all command buttons




Dashboard Molecule Tree

sets: cannot be expanded
represent molecular fragments
From the molecules loaded in Pmv

= L B CEMS

R P2

¥ Al Molecules
Current Selection Y
¥ Whag [ 1
b A o
| - Molecules: can be expanded
C 1] 1™ . .
b 4B LNeOee0V Y to show chains, residues, atoms

Molecule Tree




Dashboard Command Buttons

On/Off Command Buttons L% %% %%

Left click to:

0 % S B B Byricir=— Un-display lines for all molecules

% % 9% "~e—_Display CPK for the current selection

Notes:

- No state

- Left mouse click to activate button

- Right mouse click on green button click to display command specific menu
- Green button triggers command (i.e. select, display lines, etc ...)

- Red button triggers inverse of the command (i.e. deselect, un-display lines,
etc...)

- Used for sets (i.e. current selection, user defined sets (see below))




Dashboard Command Buttons

Toggle Command Buttons Of @@

R P77 S LECRMSLCI
All Molecules v Left click to:
Current Selection T
hsg1 P @@ O Un-display lines for chain A
A, 1@
E C] @ (i ———— D 1SPlay lines for Chain B

- Left mouse click to activate button

- Right mouse click on green button click to display command specific menu

- Show percentage (i.e. 50% of hsgl is displayed as Balls and Sticks and 50% as CPK)
- Cycle from “partial” to “full”, to “empty”, to “full” etc.

- Used for molecules (i.e. hsgl)

=0 =2 o=> o




Exercise: Display Lines

Task: display lines

1 — un-display lines for Chain A. NOTE partial line display feed back on hsgl

2 — left click 2 times on Lines for hsgl. NOTE how the button and display
cycles from partial to full to empty

3 — un-display lines for chain B

4 - Right click on lines for chain B

5 - change the line width to 4




Exercise: Display Balls and
Sticks

Task: display balls & sticks

1 — display B&S for chain A
2 —right click on B&S for chain B and select “sticks and balls” instead of “licorice”

=

&M % Display sticks and balls

¥ display dizplay only undisplay

Sticks parameters:

Sticks Radius: 11 229 [T
Sticks GQuality: (NN

¥ Sticks and Balls Licorice Sticks only

Balls parameters:

Ball Radii: T 221111
Scale Factor: [ “-% [T

Balls Quality: I[11 1 1% 1 [T

Ok Cancel {



Exercise: Display CPK

Task: display CPK

1 - display and un-display CPK for chain A
2 —right click on display CPK for chain B to display option panel

.:' Tel® . Display CPKs:

# display -~ display only -~ undisplay

By property

Offset Radius: I 191 [T
Scale Factor: | I 21T

Sphere Quality: LI 1T

:

Radius = offset + atom radius*scale

;

QK Cancel |

I~
N




Exercise: Display CPK

8.0 || Display CPKs:

Task: display CPK

# display -~ display only -~ undisplay

' By property

1 — click on “By Property” check button
2 —un display all CPK representations

Change the property level:

“ Atom

w Residue
w LChain
w Molecule

Choosze property?
kR ad Al
cpkScale
hetat.mn
naxBonds
nLmboeET
oCCLUpancy
organic
radius
Ltenperaturefactor
viwRadius

||

~J | =

Property Yalues:
p;inimum: 0,0

Maximum: 76,16

Offset: [T 221 [T
Scale Factor: 111 122 [1[T}

Sphere Quality: NIL11 1% [ [T

i

0k Cancel

| ol
L




Exercise: Display Ribbon

Task: display Ribbons

1 - display ribbon for Chain A.
2 —right click in ribbon for chain B and select ‘ellipse’
3 - un-display all ribbons

Sy

DashBosrd | Antol | Teols
Sel.: [ w|on v
R TSLBCRMSLCI
RAHZ? [CNERGe
¥ All Molecules %% VY
Currant Selection %%V
¥ Whsgl O0OOOOVY
b #a 000000V Y
b s mislelelsleivav)
ann ), Pythan Molecule Viewer,
General | Coils | Helix ‘ Strand Edit

Widthy start HILO-4OTM fend WIT2.60 10 | (] O

M Beads W Thickness |

radivs: WL0-3210 | (O O 11020 11 |

Task: display Beaded Ribbons

Lergths WITTT S TTTM | Wicth: M 2.00 [

1 - use menu entry Compute -> beaded ribbon.
2 — un display all lines
3 — un-display all ribbons




Exercise: Display Surfaces

Task: display surfaces

1 - display surface for hsgl

2 — un-display surface for hsgl

3 - right click on surface for hsgl and set probe radius to 3.0
4 — un-display surface for hsgl

5 - display surface for chain A

6 — display lines for hsgl

NOTE the surface is open




Exercise: Display Surfaces

Task: display closed surfaces

To close the surface:

1 - right click on the “hsgl” label in the molecule tree
2 - select “Make sets for chains”

3 - compute surface for the 2 created sets

Hide all surfaces

DazhBoard AniMol Tool=s
Sel.: v[on v
(2 FHd 7z "'SLEICRMSLCI

1% Al Molecules %%%@i%%v V

Current Selection L2 ) YA
¥ Whsy OOOOOON Y

b & OOOOOOVY
b #b OCOOOOTVY
hsgl A PHHBBeH 2

th']_Ei %%%%ﬁ%%hlspleg molecular surface for hsgl_A




Dashboard Command Buttons

Y
Menu Buttons

Y
:l'..,lzz = LB CREMSL CI
All Molecules Y
Current Selection Y
h=g @@ OV
Fiy L1 O O8N N
B L1 @eON N

- Left mouse click to display menu




Exercise: Label Residue

Task: use label menu on Arg8 in chain A

1 — un-display all representations except for lines

2 — expand the Molecule tree to find Arg8 in chain A
3 - display Label menu for Arg 8

4 - Select “Label Residue”

5 — Display Balls and stick to visually locate Arg 8
5 -Zoom in to view label

. A A A 70 A T Th Th T A T8 76 T 7

o ARGE LI a0y, s
JLPROS O®OOOOT #Lakel

JeLEUI0 O® OO0 O™ Unlakel

JeALTT O®OOOOT

JeaTHR12 OO OOy Atans

JeILE13 O@OOOOY  Residues

Jeal¥s14 O@®OOOOT  Chains

:§=|LE15 IO Molecules

S GLY 1R O@®OOOOT

JaGLY17 O OOOOT  Atans full name

Je GLM1E OO Y Residuss full nane
JaLEU1 L@ OO0 Chaine full name
el ¥s20 O®COOOON

JeGLUZ1 O@OOOOY  Dismiss

&

M1 sl A S T T T T




Exercise: Color Menu

Task: Apply different coloring schemes to various representations

1 - display Balls & sticks for chain A

2 — display CPK for Chain B

3 - color Balls and Sticks for chain A
By atom type

4 - color CPK for chain B by Polarity

5 — display ribbon for chain A

6 — color ribbon by sec. structure

= Fed 7 7 ?LEIC\HWSIT%
¥ All Malecules SHP%H%%%
Current Selection s****v W

- “i’-fhgg*] O et O 5N
B a O@&EOS O N

I ff"E: O @O 5N

Note: Coloring schemes are disabled until a geometry is selected




Pmv selections

* Pmv menu commands operate on

selection

* Shift left click and drag in 3D Viewer
 Powerful selection mechanisms

— Menu Select ->.

-
e
L.

ol

Select Dizplay Color Comp

Set Selection Lewel

Add =election To Dashboard
Store Selection

Select Set

Invert Selection

Select From String

Direct Select

Select hetero Atonz

SphericalRegion

8N %\ Select From String

Malecule I Molecule List ...
Chain | Chain List ...
Fesidus I Fezidus Sets=,,.,
Atom | Atom Sets...

Aclcl | Remove I Hor I Intersect I

Clear Selection | Invert Selection | Store Selection ‘
Clear Form | Select Usingi crosses -Jl
Dismizs I




Pmv selections

 Powerful selection mechanism
— Dashboard string selector

Da=hBoard AniMol Tool=s

-
i : Cl

- Swr———e——T Y]
=5 IE
LYY

e

H.,.'
N [ I W P P P lltttl

— Examples:

" will select all Atoms in all Residues in all Chains in all Molecules in
Pmv

“Moll::” will select all Residues in all Chains in molecule Moll
“Mol2:B::" will select all atoms in Chain B in molecule Mol2

“Mol1, Mol2:::C,N,CA,O” selects backbone heavy atoms in molecules
Moll and Mol2

“::ALA35-THR45"” selects a range of residues

hrn'//maldayr cecrinne adii/doce/malranlc/1 R AG/RQRalactinn



Pmv selections

e Selection levels: molecule, chain, residue, atom

* Visual feed back of selected | ‘
atoms on all representations S =

Tine: 0,529 Selected: [F16 AN . - 0o

Mod, ¢ |N0ne

“ Chain
“ Residue
- Atom

Dismiss



Pmv selections

e Powerful selection mechanism
— Dashboard select column

DashBoard AniMol

Tools

Sel.: vl v

-

STV a5l a

¥ All Molecules s 'o'o'o'o‘?‘?
Current Selection s***v 7

¥ T hagt

b oA A

b 4B
h=gl A
h=gl B

%%V
%%V




Pmv selections

e Dashboard selection menu

Clear selection

Invert selection within fragment
Deselect fragment

Select subsets of atoms

Select special residues

Select atoms Displayed as

Edit selection:
— Expand selection within fragment
— Select around selection within fragment

AP

F Al Molecules

Current Selection

¥ T heg

b A

b 4B
hsgl A
hsg1_B

S LEBCREMSLC

BB N TV
SR HNY T

Clfaradaracas~y &7
C Clear zelection

C  Inwvert selection
& I Deselect.

L

Backhone
Sidechains
Hetero Atoms
Huydrogens

Carbons

Hater

Ions

DA

RMHA

Amino Acids

Ligand

Lines

Spheres

Balls & Sticks
Rikkbon

Surface MSMS-MOL

~ll

Expand =zelection

Select around

od. 2 Mone Time: 0,529




Exercise: selections

Task: Apply different coloring schemes to various representations

1 - load indinavir.pdb

2 - select indinavir

3 - select atoms in hsgl withing 4A of
indinavir atoms

4 - set selection level to residue

4 - display B&S for selected side chains




Exercise: selections

Task: Apply different coloring schemes to various representations

1 — double click on hsgl name to hide molecule
(or right click on the name and select “hide” in menu)
2 — hide inidinavir
3 - fetch 1jff.pdb from web
4 - select ligands
5 - display B&S for ligands
6 - color ligands B&S by atom type
7 — display CPK for ions and color by atom type




Dashboard User Sets
* Shortcut for operating on selections

=N (T a M A NS E P WL S =
@ A M 7 |\ set name ind... 1= @gt—iﬁ ‘_Jﬂ:l_
name ; :’I’Iq 'lr
=
DNa=hE @ Da=shBoard AniMol Tools
2l : ‘ Ok | Cancel |_ﬂ Sel,: _|||:M]J |
- - ~1
| Zcr RS E SLBCRMSLO
¥ All Malecules sss%**l\?? ¥ Al Malecules “““TT
Current Selection ss***l\?? Current Selection sss**vv
w @ OO OO W w @ OO0 ON W
b ml - Telslslakviy b 4 A O@®OOOOVY
b #E O®OOOOVY b 4B O®COOOVY
hsgl A S %%% hsgl A S H%%%%
hsgl B S H%%%% hsgl B S H%%%%
b 9 @ OO OO W b @ OO0 ON W
B ?_?*“-Uﬁf [1T@ OO ON W B ?_?-Uﬂf @ OO 0ON W
set B S H%%%%




- Example: 1uw6

LEU102



Exercise: selections

Task: get structure and get familiar with it

1 — get pdb file luw6 from web (File -> import -> fetch from web)

anon \ Python Molecule Viewer

File 3D Graphics Edit Select Displey Color Compute  Hudrogen Bonds  Grid3D Help

EEA L0 8N [E/MGaae 2 i

T
Xy

DashBoard i AniMol i Tools I
Sel.: v|on v
EN T SLECRMSLC

¥ All Molecules %P VY
Current Selection BB VY

< Fiuwe O®CO00VY
b #A O®CO00OVY
b #5 O®CO00OVY
[ O®CO00OVY
b #0 O®OCO0O0OVY
b 4 O®OO0O0OVY
b AF O®OCO0O0OVY
| e O@OCO0OOVY
b #H O®O0O00OVY
4l O®00O00OVY
[ XA O®COQOOVY
[ A O®COQOOVY
[ X AR O®COO0OVY
A O®COOOVY
b #N OSCOOOTY
b #o O®COOOTY
b #p OSCO0OGTY
b #o OSCOOGTY
b #R O®CO0OOvY
b #s O®CO0OOvY
b #T O8®Cco0ovVY

Mad. 1 Nore Tine: [25.572 Selected : [N |

Spin off _— |FR:[ 5.1 |\




Exercise: selections

) TRP1h4|3

|

MIET 172

-«

LEU102




Exercise: selections

Task: Keep a single ring by deleting the 3 others

1 - select chains A-E in dashboard
2 — invert selection on the molecule
3 - right click on current selection and “delete selected atoms”

Task: visualize 5 chains in the ring and show ligands

1 - color molecule by chain (carbon only)
2 - select ligands in molecule
3 - display CPK for ligands




Exercise: selections

Task: keep only chain A and B

1 - select chains C-E in dashboard
3 -right click on current selection and “delete selected atoms”

Task: delete ligand in chain B

1 - suggestions ?

Task: focus on ligand in chain A

1 - select ligand in Chain A
2 — create user set

3 - Right click on set name and “Show me in 3D Viewer”




Exercise: selections

Task: make sets for neighboring side chains and interface water

1 - select ligand set
2 — “select around” in protein with cutoff 4.0
3 - create “binding with water” set

4 - select “binding with water” set
5 - de-select water
6 — create “binding” set

7 - select “binding with water”
8 — de-select “binding” set
9 - create “water” set




Exercise: selections

Task: compute surface

1 — select protein

2 — de-select ligand

3 - de-select binding with water
4 - de-select water

5 - make set “bulk”

6 — compute surface for bulk set




Example: 3kfr
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Feedback

email: forli@scripps.edu




3D Visualization

Fython Mclecule Viewer

File  Edit =elect SDGra%:s Display  Calor

= F

d d tf -! Bind Geometry To Molecule |
oetCaroonOutlines
setAntialiasing
metBackGroundCalor
oet Camera Size
“ideo Recorder
Render Large Image

Spin - Bounce - Oscillate




3D Visualization

= m: =

File  Edit Select 3D Graphics  Display  Colo

A+ 2=

- = &

L]

=

File  Edit Preferences Help

Maouse transforms:

- Camera| Clip| Light | Texture| Scissur|

left middle tight whesl
|pickmg |zoum |Ztrans\ati0n Zoom

I¥ mouse transforms apply to "root" object only

-
= roat <DejaviuGeom. Geoms roc li
mizc <Dejavu.Geom Geom:
= 1BWM_i_b <D ejgvu.Geom. Geom:
selection <Dejavu.Paints. Cr
limes <DejavuGeom Ge
slicks <Dejavu.Cylinders
balls <DejavuSpheres. || =
cpk. <Diejavu.Spheres.
Césticks <Dejavu.Cylinders
Caball: <Dejavu.Spheres.
AtomLabels <Dejavu.gliLabels
RezidueLabels <Dejavu.gliLabels
ChainLabels <Dejavu.glfLabels
ProteinLabels <Dejavu.gliLabels T
MSMS-MOL <DejavuIndexedk E
T +

Reset | Morm. | Cemer‘ Delele| Settings|

Ohjen:tl Cameral Clip| Lightl Bnnkmarksl

Current georm properies

Propagate property

Spin settings

Outline-Mesh Properties

Strokes
Material: M M ™ inhent
Line width: —‘Qr— I~ inherit
Paint width: - ™ inherit

2
Polygon rode:  Front | Back | culling
Transparency order: Zsort| -Zsort




3D Visualization: GUI

DejaVu GUL =
. File  Edit Preferences Help
Bind Mouse to
transform . Mouse transforms:
- Camera| Clip | Light | Texture| Scissar v
Operations assigned left middle right fieel
to mouse buttons |pi|::king |z|:u:|rn |Etra |z|:u:|m

(changes with modifiers)

v mouse transforms 10 "root” object only

When checked 3D
transformations apply to root

Geometry objects
hierarchy

/
Reset tramsformation of

current object \

r =1 oot <Dejavu. Geom. Geom: r-:u:| :
misc m
- 1ByN b <Diejavu.Geom. Geom:
zelection ¢Dejavu Pointz Cr
lines <DejavuGeom.Ge
sticks ¢Dejavu Culinders

. ballz «DejavuSpheres || =
cpk <D ejavu.5pheres.
Chszticks <Dejavu Culinders
Chballz r- <Deavu.5pheres.
AtamLabels <D ejavu.alfLabels
- Fit the scene ’

e 1N the view |

MSMS-MOL <Dejavil |fl
m / _/ b

=

Reset ‘ Morm. ‘ Center| Delete ‘ Settings ‘

Root geom
parent of all
geometries and
current object

Master geom
for all geoms
of a given molecule

Geoms created
by Pmv cmds
for that molecule

Set rotation
center to center
of the scene



3D Visualization: GUI overview

Select property panel to show

Dhjec:tl Cameral Clip* Lightl Elnnkmarksl

— Current geom properties

Fropagate property

=pin settings

Cutline-Mesh Properties

ObjeCt Strokes
property m— taterial: Fru:unt| Elacl-:| [ inhert
panel Line width: T ™ inherit
Paint width: T ™ inherit

Folygon mode: Fru:unt| Back culling|

Tranzparency order: fzot | -Zsor




3D Visualization: GUI
overview

....................... %

Object ?Cameraél Clip] Lightl Einnkmarksl

Bounding Box

Background Color

Auto Depthcue

“ideo Recaorder

| Frojection

Scene Antialiasing

Camera
property —=
panel Ambient Occlusion

Selection Settings

Cartoon Cuthnes

v Depthcueing
| Thumbnail

v Cwerall Lighting
clips ¥

Fog A &




3D Visualization: GUI
overview

Dl:ljec:tl Camera] Clipl Lightl Elnnkmarl-:sl Dl:ljec:tl Cameral Cllplnght Einnkmarksl
on el F”P display current | Local Yiewer v Two Side
children _
I - - - Light Colors |
2w _J e W 1 key' [T 2%l T 3 ‘reflective’
3l [ [ £
41 51 b1 71 8
41 [ [ £
- B ~ - ~ v Light On
Er - - ~ | Show Lights
Clip plane colors

Lights property panel

Clipping planes property panel



2D plotting

Desktop/doc/Examples/matplotlib

§tanaara MatF|ot|:|b

Demo Input Misc
Figure IBivariateNormal || IDraw Area ” 0
F oo, = moe
Gaussian colored noise W W
! I ! ! (=R TY =" oy | i fo—-rin |
003 Impulse Response Probability | DEeEwm HE | ¥ | B | # ¥
Axes
0.02f ReadTable
file: |Datafaxes_t¢

= sep: |,
- type:|float w
g

000 ndex ndex ndex ?ndex

index: @ index: @ index: @ index: @
-0.01} *
' lgraw Area H LDraw Area H lget Matplotlib options H |CDraw Area H
0985 0.2 04 0.6 0.8 10 Plot Plot istogram
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