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Overview

Introduction to Pmv
The Dashboard Panel
Advanced Rendering

Vision Programming



Not Yet Another Molecular Viewer

. Component based architecture

Pmv is underlying:
- ADT

- Raccoon

- PYyARTK

- ePmv

- Continuity GUI

PMV

ViewerFramework ]
Commands : ]
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DejaV
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Python Interpreter




Unique Design Features

Written in Python (i.e. Fully scriptable)

Automatic command log generation

Customizab

Programma

e commands (loaded dynamically)

ole through visual programming

Dynamically extensible data structures

Advanced rendering capabilities

Amination capabilities






Rendering: Volumetric data

——

*The Pmv interface to Volume

¥ 3D Grid Rendering Control Panel -B0X
File |
Grid HName | Dimensions | Type |S
ct_head.rawiv 64 64 B4 J
/
Isocontour | Dr*l!oilice| Uoi%e*r‘ ,
+ Grid Name: |ct_head.rawiv
Add
Bl | Origin: |0.0 X |00 Y |0.0 Z
Remove  Step Size: |1.0 dx [1.0 dy |1.El dZ
Apply | Reset "
W Show/Hide Yolume _1 Show Bounding Box

Dismiss




Rendering Volumetric data




Rendering: 3D Labels




Rendering Modes: Large Images
5% Python Molecule Viewes L

File  Edit Select 3D Graphics  Display  Color  Cot

N T A B -----—-—-—------—-
B \‘_3 t —" Bind Geometry To Molecule E
setCartoonOutlines
setAntialiasing
setBackGroundColor

Sel.: | v| |CMD ¥ Set Camera Size

¥ PMY Molecules Video Recorder
P ihsg

7% Tie Sendering poronci N e |

Mod. [ﬁ Requested Width: IITI 443 [Tl | Constraints:
Requested Height: II[TT 3000 [TTTH |[keep aspe ¥/
Border: NN

v Back Buffer
I~ Checkered Background
QOutput File: test.tif BROWSE

Render Image Cancel i/,'




Rendering Modes: NPR




OpenGL Scissors




Support for point symmetry
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Ision: scripting Pmv

N\ Python Molecule Viewer

File 3D Graphics Edit

Select Display

AELNY FC 5 Y

Dashboard

Scenario Tools

gar Hydrogen Bonds

Compute  Grid3D Help

Sel.:

w[[CMD ¥

RAZE

¥ All Molecules
Current Selection
P Yprotease

For: protease
Basic ‘ Rendering

SLBCRMSLCI
3 R X 68 eS¢l on Il

VRNV T
VRNV TV
O»OOOOVY

v All Bepresentations Coloring schemes:

self.browseCommands

(
self.colorRainbowE:

Mod.:|None

Carbon only By rainbow (per chain’
Representations By atom type
v lines By polarity (David Goc
By molecule
By chain
By residue type (Rasm
By residues type (Sha)
By instance
By rainbow
By rainbow (per chain;
Custom color
Apply Close

{
{
(.
(.
(

self. GUl.setGeom(251, 46, 1286, 887)

self.browseCommands{'labelCommands’, commands=MNone, redraw=0, package="Pmv")
self.browseCommands('displayCommands’, commands=None, redraw=0, package="Pmv")

hbondCommands', commands=MNone, redraw=0, package="Pmv")

self. browseCommands('labelCommands’, commands=MNone, redraw=0, package="Pmv")
self.browseCommands('superimposeCommands', commands=Mone, redraw=0, package="Pmv")
self.browseCommands('deleteCommands', commands=Mone, redraw=0, package="Pmv")
self.dashboardSuspendRedraw(True, redraw=0)

self.dashboardSuspendRedraw(False, redraw=0)

self.GUlLsetGeom(251, 46, 1286, 887)

self.readMolecule('./dev2S/protease.pdb’, ask=0, redraw=0, parser=None, log=1)
protease:A", geomsToColor=["lines", redraw=0, log=1)
self.colorRainbow("protease:B", geomsToColor=["lines"], redraw=0, log=1)

U U 40 4 U U U o U i 9 0
KIGGOQLKEALLDTGADDTVLEEMSLPGRWKPKHMIGGIGGFIKVROQYDOQILIEICGHKAIGTVLVGPTPVNIIGRNLLTOQ

Time:|0.027  Selected: |0 /Atom(s)

Spin off —|FR: 13.4 'y



Animations

e Scripted in Python
* Frame grabbing
* Using Vision

* Using Scenario

denseFil

()0 =

Antigen-antibody

encounter reactions:
simple laws explain
complex dynamics

Advanced animation
Brownian dynamics (1000 steps of 1 nano second each)

L. Bongini, D. Fanelli, F. Piazza,
P. De Los Rios, S. Sandin, M. Sanner, U. Skoglund

May 2005

375 lines of Python code

Interactive Frame grabbing



Pmv: simple animations

Spin off

Spin
LIEICG hs KAIG .
P Oscillate

Show setlings

85

IIGRNL

®@00 \| Spin Settings

Spinning only occurs in "Object" transform mode

start: release the middle button while the mouse is sfill moving
stop: left dick

Off Spin | Bounce | Oscillate |
Angular speed (degrees per rame) [T | 0.50 [T}

Oscillate — [FR:[852 [ ("

Rock angle (degrees) EITT1 110 1[N

Shiftrock center TTT1 111 |||]||

vector
® OO /K
File 3D Graphics| Edit Select Display [ ——
_________________ » \-—5
) . N
Lj | Set Camera Size »
S Bind Geomety To Molecule x| i 056373
| bt SetCartoonOutines ols [ Wi (ossor
el SetBack GroundColor SMS L ¢l 0564 0.657 0.500
s ~ Video Recorder =¢d o4 Il normalize and set ’
All M Render Large Image peVY

Curré gpin - Bounce - Oscillate
YPhsg e

X' Video recorder

| Save As: ‘outmpg

o||||I||




Animation: Vision




N -Yale)

Amination: Scenario

N\ Python Molecule Viewer

File 3D Graphics

Edit

Select Display Color

Hydrogen Bonds

Compute

Grid3D Help

PR YN == T

Dashhoard |

Scenario

File

Actions

00000-00001: snapshot3
D0002-00032: fly in All from left
00033-00063: snapshot2
00064-00123: All 60 (0, 1, 0) rock
00124-00154: snapshot1
00155-00185: fly out All left

Snapshots | Move ’ Colors ‘ Sequence Anim. l

Manipulate Actions
| oW
' #

interpolate
v Orientation
v Rendering

Edit ...
Start

«+ after previous

with previous

Offset: «J/0 >

/

Mod.:|None Time:|0.046  Selected: |0 /Atom(s)

Spinoff — |FR:| 5.8 'y






Installing Pmv
http://mgltools.scripps.edu/downloads

http://www.scripps.edu/~sanner/collab/TutorialData.zip

®0o Downloads — MGLTools
S Downloads — MGLTools

4 )» . http://mgltools.scripps.edu/downloads vl (-"' Google Q) @

MGLTools ‘ . =

Screenshots Documentation Packages A"OP Blog Support " Forum
Log in
News
Tue
Downloads =
SRS by Sargis Dallakyan — last modified 2011-06-29 12:59 MGLTools 1.5.6 RC2
RESEARCH Contributors: Anna Omelchenko, Michel Sanner, Sowjanya Karnati Release Announcement
‘ . 2011-05-18
License Agreements.
INSTITUTE
_— MGLTools 1.5.4 Release Notes [ Source Code
S P ' Development in
@ Home L'. ® MGLTools-1.5.4-Setup.exe (rc 30) Progress iy
(T Fixes startup problems for most machines. 2010-02-18
A Downloads Instructions
[3 Updates = MGLTools-1.5.4-Linux-x86-Install (41MB) = mgltools_i86Linux2_1.5.4.tar.gz (39MB) [E New VISION
, ) . GUI installer (GLIBC_2.3, libstdc++.5.X). Tarball installer (GLIBC_2.3, libstdc++.5.X). Screencasts
(") Nightly Builds 2009-05-12
) » MGLTools-1.5.4-Linux-x86-64-Install » mgltools_x86_64Linux2_1.5.4.tar.gz
5] Screenshots Instructions (41MB) (40MB) i
o Documentation GUI installer (GLIBC_2.4, libstdc++.6.X). Tarball installer (GLIBC_2.4, libstdc++.6.X). New Posts in Pmv
Blog
3 Packages -05-
= 9 ® (Snow) Leopard - Mac OS X 10.5 and 10.6 - 2009-05-08
() ePMV 7 Intel ® mgltools_i86Darwin9_1.5.4.tar.gz (31MB)
Yoian w (Snow) Leopard - Mac OS X 10.5 and 10.6 - | = magltools_ppcDarwin9_1.5.4.tar.gz (31MB) [E New Splash-Screen




Installing Pmv

Y MGLTools Setup

. ((‘ T

Welcome to the InstallJammer Wizard for
MGLTools

This will install MGLTools version 1.4.4 on your
computer. MGLTools is developed at the
Molecular Graphics Lab (MGL) of the Scripps
Research institute for 3D visualization and analysis
of molecular structures. The following stand-alone
applications are included in MGLTools.

PMY - Python Molecular Viewer

Vision - Visual Programming Environment
ADT - AutoDockTools

Click Next to continue or Cancel to exit Setup.

Next = | | Cancel

eoon & Install MGLTools

Welcome tg

Thank you for domnloadlng MGLTools version
144

© Introduction

® Read Me
) 'ns a pre-compiled Python interpreter
® License i a ¢ of pure Python packages (including
® Select Des}ifiaMor % JockTe ﬂw ramework, Vision,
® Installatid e, : sff,‘ﬁ' oDock,

® Install
® Finish




Starting Pmv

- r S '] The installer created
e | ED | I i
ision-1.5.6 PrRV-1.5.6 | AutoDock... the pmV She” Scrlpt
The installer placed 3 /,f” A SMGLROOT/bin/pmv.
. ' .
icons on the desktop.
To start Vision double Where MGLROOT is
click on the Vision the folder you chose
lcon. to install the software
®eno
EB = (11 | | o [E
DEVICES _ Name
D1 ACES v @ MGLTools-latest
% Documents 2 AutoDockTools-latest
>~ Dropbox &'3_ CADD-latest
N michel ""‘) Update Manager-latest
é Desktop *.? Vision-latest

I AMirvnecnfr N A TNNQ



Starting Pmv
Menu

800 I\ Python Molecule Viewer
File 3D Graphics Edit Select Display Color HydrogenBonds Compute Grid3D Help

FEALY RN EMB R Y @E | Button Bar

Q Dashboard Scenario Tools |

Sel.: | ¥|CMD v
& .’HZZ ' SLECRMSLC

IR A eSgdon il
¥ All Molecules SHHBHBHBH

Current Selection HSHHBHHVV
P %protease mlelelelel hvav]

Dashboard

Mod.:[None Time:[0.155  Selected:

Spinoff_—|FR[ 16 [@ ¢,




Exercise: start Pmv

Task: loading molecules into PMV

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

using the menu entry File -> Read Molecule

eno \ Python Molecule Viewer
File 3D Graphics Edit Select Display Color Hydrogen Bonds Compute Grid3D Help
A [ RN [ bR
ALY P CH N EMNG Y § T
| Dashboard _ Scenario Tools
Sel.: ¥|CMD ¥|
R A Zz E[SLECSMLD
& All Molecules 9% VV X
Current Selection S%%H%%VV A ] A, ‘*‘
@ Yhsyl O®C000vVY } . (FY ARy ‘) ¢
b oA O®0000VY <\ { ¢ _ .
b B O®0000VY X 7 2 =~ = A Nes N
- v T j”’ | Ny Y\\ Y ~" ,L 1 r
— ~ o
/ )_ f‘\(/ ““\r‘ | ~ = i‘\ r N R
) 5 ) ) s N I
/\ Y ~ ,\ \ R L' }a‘
N xA g D s
\,’[\ ", (,
\x / y o
~ v \ . A
Ay ; \g A ~ g
' 2 e - -t 7 4 ~1/AY A
< S~ \ ¥ \ 2 - | 1 -
2 WA
N ,
- ¥ N *’% p— g A v-_\ { N J\.' ¥ J\' \",I \L\
< XA % F e | e oy ‘
~ Y X \ o
7 4 { 7Y
L, Z ¥ 7N\ =% !
SN e > A =
\ / 3 1 - ~
Y; Al G U A
7 ; ~ '
¥ | - 2 f\ ) /-'L~ 2 W
A\ |} e A\ . /
{ WAL ~Y /
Y { LR X
A A ~ X
P
hsqgl * 0 15 20 25 30 35 40 45 50 ] 60 65 69 70 15 80 85 90
59 |A|PQITLWQRPLVTIKIGGQLKEALLDTGADDTVLEEMSLPGRWKPKMIGGIGGFIKVRQYDQILIEICG hsp KAIGTVLVGPTPVNIIGRNLL T
Mod.:|None Time:|3.830 Selected: Done 100% Spinoff —|FR:| 1.7 Ot“/




Exercise: Loading molecules

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: Right click menu

1 — Right click on elements in the dashboard usually displays a menu
2 — The “All Molecule” menu allows showing/hiding all molecules and
add a colored line in the dashboard to help identify molecules

3 — Double clicking on molecule names show/hides the molecule

Task: Show the color ID of hsgl

S C
T -

2] R, it

1 —right click on “All Molecules” in dashboard All Molecules C
2 — Show molecules color ID Current Selection
E g@hsqg1
_‘ Dashboard  Scenaio | Tods | M?A\ E
EJJJJ SLBCRI\E]EI\S::_‘ ® ¥IB C
|t y
Al Molecules co0000vy e M
Current Selection OOV &,
B g@hsg1 OBOOOOVY
B YA OBWOOOOVY
= ¥IB OB®OOOOVY

| Dashboard ~ Scenao | Tods |

Sel: w|CMC v
ﬂﬂy&‘:um S LBCRMSIT%
All Molecules ......V‘V
Current Selection DPOPOPOVY
B qhsg1 O®OOOOVY ey
BEa T T 0®0000vVY > %5,~ >
B B OB®OOOOVY "r\’z&r’gqf e
b
o3
For Cument Selection



Exercise: Pmv mouse

Button Left M|:|d| Right Wheel
Mod
Translate
None Rotate lefilright (X) Zoom
and up/down
(Y)
. Add to Translate in/out
Shift Selection (Z)
Remove
Cirl from Center on Pixel
Selection




Exercise: Pmv key bindings

Task: learn PMV viewer
keystrokes

Ke Action
)4
R | Reset view
N | Normalize — scale so all visible molecules fit in

the Viewer

C | Center on the center of gravity of all the
molecules

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

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

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

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

O | Toggle Ambient Occlusion




Pmv dashboard

Minimize/
Maximize
Widget

Resize
Widget

| Dashboard ~ Scenaio |  Tods |

Selection w|CMC w|
Entry S LB C RMSL Cl
. =1F < o Il
All Molecules ...ooovv
Button Bar Current Selection POPODV Y

E1'hsg1 ODOOOOVY
OWOOOOVV
OODOOOOVN
Commands Matrix

Molecules Tree Dashbc:ard\ Divider




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

Select Lines Balls & CPK Ribbon Surface Label Color

Sticks
:’ Dashboard i0 Tdols Z ;

Sel. | ad
= b

R LIRSy 2L B3

All Molecules POOPOOB®V Y
Current Selection QP

SOV
E g@hsg1 ODOOOOVY
ﬂA

i =
nnm
i =

2= {display/undisplay atomic spheres for hsg1:A

Notes:
- Tool tips on all command buttons




Dashboard Molecule Tree

Create a set using
the current selection

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

e by 7 7 B IS LBC
¥ All Molecules -
Current Selection :
¥ ¥hsyl @ OSSOV
b 4 A S SValvAy,
b 4B

— Molecules: can be expanded

to show chains, residues, atoms
Molecule Tree




Dashboard Command Buttons

On/Off Buttons

r —— AHEN
% ‘ " RJ e 4 :
All Molecules

Current Selection

Left click to:
Display lines for all molecules

Undisplay CPK for the current selection

E g@hsg1 OOLOOOOVY
E A ODOOOOVY
® B ODOOOOVY
Notes:
- No state

- Left mouse toggles on/off command mode

- Right mouse 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

Percentage Buttons PPP®
Left click to:
O@OOO0O" — Un-display lines for chain A
o] - e elelvi
OQROOOO

Display 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 lines and part of chain A is
selected)

- Buttons cycle from “partial” to “full”, to “empty”, to “full” etc.

- Used for molecules in tree (i.e. hsgl) =0 == o= e




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: geometry quality and rendering options

Quality changes the number of polygons used
0 automatically selects the tessellation

Points Lines Shaded Outlined Color

Toggle Front and Back F % B i
Faces rendering on/off<g T HBEOC

opac: [i1 1.00 Tim

] Apply Ciose




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 check Balls to modify spheres radii

w|[CVE v ' J Dashboard ~ Scenario Todls
JJ_‘IJ |||||| S L B C RMSL Cl 4 lICME_]
All Molec oooooovv ) _JJ—‘I—I ...... S LB c RMSL <:|
Cul rrenISl t POOPOVY All Molec ......Vv
B ghsg1 O@@OOOVV CrretS/ z OO0V
B A OODOOOVY B g@hsg1 O@@O00OVY
Bis 000000V Y B A COB®OOOVY
BylB OOOOOOVV
ForhsgliA For: hsg1:A
Basic l Rendering | Basic I Rendering I
Sticks Sticks
FadiUSZ 11020011 | quality: MITii0 i1 | ‘ !?adius: W10 20011 | quality: W10 T

[ Balls
radi: WICTT1 11O | quality: o
scale factor: JITiT111 I |

v Bals
radi; WITT10.3 (W | quality: IO o |
scale factor: JIT10.00(TH |

Apply | Close Apply | Close

Quality changes the number of polygons used
0 automatically selects the tessellation




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
3 —scale CPK spheres

For: hsg1:A
Basic | By property | Rendering |
 United Radi M

us: TTTT100 71T : i
offset radius: J[[[ 1 199 | [ [T} - Radius = offset + atom radius*scale

scale factor: J[[T1 110 | [TITH

sphere quality: JITT1 110 | [T

Apply Ciose




Exercise: Display CPK

Task: display CPK

1 — Right click on CPK for hsgl

2 — check “By Property” button

3 — select atomic property temperature Factor
4 — set scaling to 0.02




Exercise: Display Ribbon

Task: display Ribbons 7

Y

1 — display ribbon for Chain A. g. (T\ /J
2 —right click in ribbon for chain B '*<‘§
and select ‘ellipse’ for he shape .

3 — un-display all ribbons

il cols

Sel,: b4 4!
=]

R AHZz [SLOGEELE

¥ All Molecules %%V

Current Selection SPH%PH%%VV

¥ hsgt O0OO0OOVY

(AN O0000OVY

b 4 O00000OVY

Task: Beaded Ribbons

eral ] Coils | Helix ] Strand Edit
Midth: start HTO-40 T |end NI 160 1 gg

llllll

W1 0321 gg W7 0.20

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 —turn ambient occlusion on ‘0’

4 — right click on surface for hsgl and set probe radius to 3.0
5 — change rendering style of front faces to outlined

6 —compute surface with various densities

7 — display surface for chain A only (NOTE the surface is open)
8 — turn display of back faces on in rendering tab

9 — display lines for hsgl




Exercise: Closed surfaces for chains

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

|| Dashboard _ Scenario | Tods |
Sel: | w|[CME w|
R | & p | o imi SLBC RMSL Cl
iIJ_.JJ AR eEgdonl
All Molecules POOPOOVV
Current Selection POOPOVV
B gphsg1 OBOOOOVVY
A OLOOOOVV
B ylB OBOOOOVV
hsg1_A POOOOPO®VV
hsg1_B POOPOPOVV
For:hsg1_B

Basic I Rendering |

Hgh density surface set:
[None |
I~ No Hetero Atoms
Save Curment Selection As Set I
Probe Radius LT[ 1 1 1.5m|
Density Ml [s.om|

Hgh Density LTI 1 60 1 ([ (1|

Apply 202 |




Dashboard Command Buttons

Menu Buttons EE

~y - | C RMS L C

R. o L B Ms L C
All Molecules POPOPOPOVY
Current Selection O X XN AV
Bl §hsg? OBOOOOVV

A OWOOOOTVY

7B OBOOOOVY

- Left mouse click to display menu




Exercise: Label Residue

Task: use label menu on Arg8

8 00 x| Pyth

Ae 9D Giaphics Edi Select Display Odor HydogenBonds Compue GidaD H 1 —select ARG8 (type ::ARG8 <Return> in Sel.: bOX)
ade™ FE 8 XY =/"e = » f 2 — display S&B for current selection

| Dashboad _Senato | Tods | N 3 —click in Label triangle icon for current selection
Sel..[:ARGS CMC “« . ”
8| #|RJ By ?-S.B“\%h%ﬂ 4 — Select Re5|duc? in Level.
All Molecules eee000VY N\ 5 —select “name” in properties
Current Selection DPOOPODVV .
B gghsg1 OOOOBOVY T
E A OO0O®OVY : oo spRond e '
® B OOOODOVY asaag
hsg1_A POOOBPOVY

hsg1_B POOPOOVY F

For: Curent Selection
Basic ] Advanced ] Rendering |

[~ Show all properiies

Level )
Properties
Atom {name
Residue | number
[type
Chain
| custom
Molecule

Clear Labels

il

i

Close
hsgl il 1 5 10 20 25 30 35 a0 a5 50 55 60 65 69 70 75 80 85
AB |A|POQITLWOEPLVTIKIGGOLKEALLDTGADDTVLEEMSLPGRWKPKMIGGIGGFIKVROQYDOQILIEICG hsp KAIGTVLVGPTPVNIIGRNL

Mod:[None  Time:0021 Selected: EiRESUSES N EENC R RN Spinoff — |FR:[354 | @ "




Exercise: Labeling options

Notes:

If you click more properties the label is extended

Use Clear labels to remove all label at the current level
Use the advanced tab to modify labels

Use “custom” property in Basic to customize any label

For: Cument Selection ' ©® O O |\ Set custom labels
Basic | Advanced | Rendering | Setall
v billboard ARGS8 important hsg1:A:ARGS
cricket1 gif 'w| salid3d v| ARGS8 fpodl hsg1:B:ARGS

Spadng [[[1020([[[| | Scale [ 1-OOIIIIII

Sretch X [I[I0-6O[[F | Y W[IO-S(I} |z [[10-74]M
snit X JIIOOS[{ | v HI-0O3[N|Z WSO
Rotate X [J[I600]]}| v [[-1450F |z [IIO-00[]

[ Shiftindividual labels

s oK ‘ Apply‘ Cancel




Exercise: Color Menu

o hsg
Basic | Rendering |
 All Representations  Calaiing schemes: Notes: ) i
~ Carbon only - Only displayed representation
Representations By atom type ) (lines, CPK, etc) are shown
~ secondarystucture gz ﬁ%i"oﬁ’l éDaV'd 03 - Coloring schemes are applied as
" lines By chain they get selected provided at least
[ sticks gy IESLE ly pe [Hasio one geometry is select
~ bals y fesidues type (Shape o .,
By instance - The “By secondary structure” scheme
L S [IDOW only appears if the molecule(s) we
By rainbow (per chain) |- Y appe .
By secondary stucture | are coloring have a ribbon
el o

Close




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 secondary struct.




Exercise: Color By Property

Task: color CPK by temperaturFactor

1 —display CPK

2 — Display color menu for protease

3 — check CPK in Representations in the Basic Panel
4 - Select “By Properties”

5 — select temperatureFactor

6 - Apply

= 0 R
1J ]Q.«’"% &Q‘ \‘__—, Er:e a(‘ Y
Dashboard Scenario | Tools
Sel.: ¥|CVMD |
G & |id| | S'L BCRMSL Cl
B /Ay | SEEgEEL
All Molecules POOPOOV YV .‘.“
Current Selection POOOPOVYV g‘
< ‘ G
gphsgl COOB®OOVY - w. "?
s " )v—r ..‘ J‘ ® 00 X/ rgb256
‘, «.‘ W - File Edit  Num of colors: MITT 25611 |
o’ ‘4. .4 ,{;c v K'.
S ¥ o Rl .-.p-‘.-
. 8 -
For: hsg1 . ~b ‘.rl »‘ ‘” i
Basic By property Rendering o 6 4 > —
,.. p \ -
Level Select property ‘ e “‘J ' . ?
< Atom balfad z g : N ' :."‘
‘ : allScale s « A
Resilve bondCrderRadius ‘ . '
© Chain cRad .\
conformation
- hilBere covalentRadius
cpkRad
cpkScale
hetatm
maxBonds Hue Sat. Lum. | Opa |
m number name rgh256
DauEATI00 occupancy e 1000
76.16 Max 76.16 organic s
W Edit radius _ 00 [ y 00
temperatureFactor show legend min| 0.00
Apply vdwRadius Apply Dismiss
Close
hsqgl 4 9 75 80 90
|al] PQITLWQRPLVTIKIGGQLK EALLDTGADDTVLEEHSLPGRWKPKMIGGIGGFIKVRQYDQILIEICG hsp KAIGTVLVGPTHVNI IGRNLLT d

Mod.:None Time:|0.215  Selected:|3 Atom(s) Spin off —|FR:| 12.2 \g\_‘



Exercise: Color Palettes

Task: Modify the first color in the color by molecule palette

1 — Edit -> Color Palettes -> Edit Color by Molecule
2 — click on color 0
3 — select new color in color chooser

4 - Restore default r
X' Chooser
Make Default would make this change permanent Rl i 2pk
by writing it into the _pmvrc file | H N
= | |
[
, H EEEEEN
X Palette Chooser ....-...
|0 - 2 3 HENEN B |
6 | 8 — Custom colars
---- |
15 |[16 | 17 |87 A ]
Make Default | Restore Defauit | HEENENE.
Dismiss | | | DISMISS




Exercise: Color Editor

Picking a custom color will extend the color editor
Custom colors survive the PMV session

X' Chooser

8 OO

X ac'mse'l.'.

— Basic cdars:

_

o |
| [ |
| ]
EEEEEE
HEEEN

— Custom colars

.
B .
JJ 1 J ]

DISMISS

— Basic colors:

_|
_
o
i EEEEEN
EEEEEEEE
HEENE W

— Custom caors

...
B

I .

1.00

||

H[0.00 S[0.00 V(100

R/100 G[100 B[1.00

Hex tiplet #FFFFFF

DISMISS




Pmv selection
} _ﬁ& {: 8 0 0 \| Python Molecule Viewer — —

Hle 3D Graphics Edit ggSelect| Display Coor Hydrogen Bonds Compute  Giid3D

) ——— R e e e [

. >\ (@ A Set Selection Level Fom - —— = &
CIear SEIECtIOﬂ [5 ~ -»d Add selection To Dashboard Molecule Lﬁ - : ‘1
x Store Selection Chain — Z]
ashboard | Scenaiio Select Set Residue
. Atom
el Invert Selection
i Sev | umnin ,
S el | .
Select From Sting
o All Molecules q
Set selection level Cument Solecton .
_ Direct Select
§@hsg 1 ¢

YPindinavir ¢ Select hetero Atoms

SphericalRegion

Current selection

description
\ ixT\dinavi 1

Mod.:|None

<118 Atom(s) I Spinoff — |FR|715 | Q"




Pmv selections

* Visual feed back of selected
atoms on all representations




Creating selections

* Pmv menu commands and dashboard entry
“current selection” operate on selection

* Pmv has various way to build complex selections

— Shift left click and drag in 3D Viewer
— Dashboard selection column and sel.: entry
— Selecting residues in sequence viewer

_ IVI e n u Se | eCt _> Select | Display Color Comp 8.0.0 b Select From String ‘

P i Molecule I Molecule List |
“ Set Selection Level /] Gho I Chain List
= A i Ti h
dd selection To Dashboard Resid I Residue Set
Store Selection
5] Select Set A2 I Ridely
Add | Rem H Intersec t |
qr Invert Selection
- Clear Selection ‘ Invert Selection ‘ Store Selection ‘
Z=MzE FiE S Clear Form ‘ Select Using: crosses -~ |
_ Direct Select i fiss I
/4
Select hetero Atoms
SphericalRegion
Ll



Creating selections

e Shift Left Click an drag to add to the selection
e Ctrl left click and drag to remove from the

selection

X/ Python Molecule Viewer

Fle 3D Graphics Edit Select Display Color

Hydrogen Bonds ~ Compute  Giid3D  Help

EIE AT AR s = 3N A

Dashboard ~ Scenaio |  Tods
Sel: :ARG™H" ¥|CMC w|
2 §O | funniy S LBCRMSLCI
R # Al | 2ERG3BLE
All Molecules POPOPOOVV
Current Selection POOOOVY
Ypindinavir OOOOOOVV
B gphsg1 OBOOOOVV

B yA OBOOOOVV

B%lB OBOOOOVV

Mod.:|None Time:|0.181  Selected: 513 Atom(s)

Spnofl_— |FR[458 [@ "



Creating selections

Notes:

— clicking without dragging will only select the one atom
closest to the viewer. Dragging will draw a rectangle
and select all atoms falling inside the rectangle.

— Selection is perform at the current selection level. If
the level is residue, selecting a single atom will select
the whole residue



Creating selections

e Left click in Selection column of the Dashboard

— Toggle selection state for the item

Task: create selections using the dashboard at various levels

e OO0 X| Python Molecule Viewer
1 _ s el h 1 Fle 3D Graphics Edit Select (l_)ﬁispla)-l Color ‘Hydrogen Bonds Compute Grid3D Help
sctnsg.. S #E S N = e 0 g%
2 - deSE|ECt Cha|n B | Dashboard | Scenaio |  Tods |
3 — clear the selection 3| # RJGyi | SLOgEwLY -
All Molicules POOPOOVV
4 — set the level to Atoms Syminen | 080000VY
. . . Elhsg:: ogoooovv
5 — Shift click drag a box over part of a chain = SECHSRYM

6 — change the level to residues
7 — use the current selection entry to display CPK




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

|| Lashboard  scenano | lods |
Sel: ARG™H" l‘ CMC
r <o :Illil S L B C RMS L Cl
% #la )Gyt | 3108 E0LS
All Molecules POV YV
Current Selection DOV

Y@indinavir
E gphsg1
HA

?-"{B

indinavix
I
hsgl

AB

ODOOO0ODVY
Oy D (2 i (YT 7
¢ Clear selection

¢ Invert selection
Deselect

Backbone
Backbone+H
Sidechains
Hetero Atoms
Hydrogens
Carbons

Water

lons

DNA

RINA

Amino Acids
Ligand

Lines
Spheres
Balls & Siicks
Ribbon

Expand selection
Select around

/lod.:]None Tlme:]0.551 :

DO ST



Pmv selections
* Expand selection and select around

1 — load molecule indinavir.pdbqg

2 — clear selection

3 —display lines only

4 —right click on select hsgl -> Select Around

5 —increase the range to 5.5 (more blue spheres appear)
6 —accept

©00 ] Python Molecule Viewer
Fle 3D Graphics Edit Select Display Color HydiogenBonds Compute Gid3D Help

‘@00 X Python Molecule Viewer
Fle 3D Graphics Edit Select Display Color Hydrogen Bonds Compute Gid3D Help

EEi Sy == =L T AEYS £E 5 O = T

)
Dashboard | Scenario Tods 3\ \ |
Sel w|CMC w| p
5 &% |t | S'L BCRMSLCl
i 4 Av | fuust (&S H I \/4\

All Molecules ooo0OOVY

Current Selection o000 VY

B gehsg1 P e Yaratatrazd

@indinavir P
Invert selecton
Deselect

Dashboard |  Scenario Tods

Sel. w|[CMC w|
B #Ajgye SLBCRVSL

All Molecules eo0000OVY
Current Selection oo000vY
& qphsg1 OB®OCOOVY
& q@indinavir O®OCOOVY

Backbone
Backbone+H
Sidechains
Hetero Atoms
Hydrogens
Carbons

Water

lons

DNA

RNA

Amino Adds
Ligand

Lines

Expand selection

hsgl 1 Select aro ind 15 60 65 69 70 9
B |A|Pg I PIR) =21 L DTGADDTVLEEMSLPGRWKPKMIGGIGGFIKVRQYDQILIEICG hsp KAIGTVLVGPTPVNIIGRNL
indinavi D - T

1 III ismiss

Mod:[Nene  Time:(0.044  Selected: [48TATOm(S) Spinoff_— [FR[27.7 |QW",  |Mod.None  Tme:0.492  Selected: [i7ZAIGME) Spinofi_— [FR[ 124

1]

hsgl 1 5 10 15 20 25 EX) 35 a0 5 6 65 69 70 75 80 85
AB |A|PoITLWORPLYTIKIGGOLKEABLENEEITHLEEMSLPGRWKP KUETFIGGF IKVRQYDQILIEICG hsp KATGTVAVG P TENEL]
indinavi, 01

I



Pmv selections

* Powerful selection mechanism using regular

expressions:

 moleculeRE:ChainRE:ResiduesRE:AtomsRE
e wildcards such a (e.g. *) and ranges (e.g. PRO1-ARGS8)

* Available in the Python shell and dashboard

— Examples:

“...” will select all Atoms in all Residues in all Chains in all Molecules in Pmv

“Mol1::” will select all Residues in all Chains in molecule Mol1

“Mol2:B::” will select all atoms in Chain B in molecule Mol2

“Mol1, Mol2:::C,N,CA,0” selects backbone heavy atoms in molecules Mol1 and Mol?2
“::ALA35-THR45” selects a range of residues

“:ARG*:H*” all the Hydrogen atoms in Arginine

http://mgldev.scripps.edu/docs/mgltools/1.5.6/Selection%20Strings.htm



Dashboard User Sets

* Shortcut for operating on selections

He 3D Graphics Edit

Select Display Color

He 3D Graphics  Edit

Select Display Color

E ? GOﬁmsetnamemda

acnve Site

A ECNY LR

| Dashboard | Scenario | Tods |

i|D

OK
L cl
.. Zh
Molecules POPOOOV Y
Current Selection OOV Y
& g@hsg1 ODOOOOVY
Y@indinavir OBOOOOVV

Sel.: ¥([CMC v
A R
All Molecules POOPOODYV Y
Current Selection DOOOOVV
& g@hsg1 ODOOOOVY
§@indinavir ODOOOOVY
active site POOPOODYV Y




Show/Hide Sequence Viewer

‘@00 y [X| Python Molecule Viewer
Fle 3D Graphics Edit l Select Display Color Hydiogen Bonds Compute  Gid3D Help

AN CE (Y E 0= 2T

JWS@'O]TOC‘S] -

el | zicwc
slmmel | 2ea2ae

All Molecules ......VV

Current Selection POOOOVV v ‘
B gt jff OMOOOOVY 3 ‘

ligands POPPOOVV ‘
notLig POPOPOO®VV |

— Selection feedback

»

Chain IDs
EEGEFSEAREDMAALEKDYEEVGVDS - . IblREIVHIQ1GQCGNC_)IGAKFWEVISDEHGIDPTGSYHGDSDLOL ERINVYYNEA

Non standard Residues | .
Gapsifinumbering |
Left click to jump ‘ o
L
. -t
——

(lower case full name)
‘ ) A : _,‘:.: "._' 82, o - >‘
. 4..’, . ¥, 8 L
Right Click to expand/dollapse " e i ¥ J ‘ -~
1jff *415 420 425 430 435 ) 0 501 © 2 5 10 15 20 25 30 35 47 50
Mod:[None  Time:0.610 Selected: Spinoff — |FR:| 43 | @ "




Exercise: selections

Task: explore sequence viewer

1 — load 1jff.pdb
2 — collapse chains and expand them
3 —select amino acids using sequence viewer
(Left click on un-selected residue and drag)
4 — de-select amino acids in sequence viewer
(Left click on selected residue and drag)
5 —select in 3D Viewer

Task: manual alignments

1 —load 1sa0.pdb
2 — Ctrl-Shift-Left click on Residue 1jff:A:61 and drag to the right

to align with residue 1sa0:A:61
3 — Left click on amino acid and drag a box to select across proteins




RMDS/Superimpose

P
Mo X! Python Molecule Viewer
File 3D Graphics Edit Select Display Color Hydrogen Bonds Compute Grid3D Help

PRI Y s e ]

:
1 J Dashhoard | Scenario Tools |

fi| sel: ¥(CMD |
{2z E[S5082558
i |[® AlMolecules PP HBHDH VYV
i Current Selection HSHHBHBHVV
i PRl M®»OOOOVY
i P ¥#1san MOV Y
Hide molecule
° ° View text file
nght CIICk on Show in 3D Viewer
Set rotatianscanto
molecule name ==
hMake SE
Delete
Add Hydrogen
Add Polar Hydrogens
i Show Hydrogens
i Hide Hydrogens
Dismiss
i
i
i
i
1
3
]
[
o
| 1;£'f ‘AI ECISTIHV AGV GNA20ELY25EHG30PDG
3 1;§Q‘EE Alg } ?8 % %’ %’ 558 35 47 50
| AbCD
; 1
SMod.:[None  Time:[0.469  Selected: PRIRESGUSISININ IR TN




RMDS/Superimpose

N\ Python Molecule Viewer

LYeYe
‘File 3D Graphics Edit Select Display Color Hydrogen Bonds Compute Grid3D Help

Dashboard Scenario Tools
Sel.: ¥|CMD w
2 & s S L B C RMSL CI
e "’I""lZZ =2 (R eSgdon
& All Molecules SPHPH%HHVV
Current Selection %DV
b i M®OOOOVY
P 91sa0 O®OOOOVY

Reference (fixed): 1sal
Basic Options

Options
matcher: Sequencelignment v

[AtomMName
atoms p& Atomlilams Rochlame

C-alpha
f&to Backbone

T <Y

Close

0 20 25 30
/3 |gECgSIHV(ngGV(%}GNAS‘gELY(Z‘gEHG}gPDGa5 17 50
Al

; —1 -
IMod:[None  Time:[0.469 _ Selectec: EINES RSN TR TN :




RMDS/Superimpose

X\ Python Molecule Viewer
File 3D Graphics Edit Select Display Color Hydrogen Bonds Compute Grid3D Help

AECY LCENE MO YT

Dashboard Scenario Tools
Sel.: ¥|CMD ¥
3 m* S LBCRMSLCI
\g §k4 Z - TR A 68 on B
¥ All Molecules SP%PH%%%VV
Current Selection SHBHBHDHVV
P YPdocked O®OOOOVY
B Soxray O®OOOOVV

Reference (fixed): docked
Basic ’

Options
matcher: ManualAlignment ¥

AtomMame
fit IM_“"AtomName_ResName |
™ xray|atomName ResName ChainlD

anualAlignment

Close

Mod.:|None Time:|0.198  Selected: |0 Atom(s)

Spin off — |FR:| 8.2 1y




RMDS/Superimpose

BEY~ FC 8 NEme Se 0T
e
[2]
g s
c6 N
cs o, 0. _ c8
T c7
| C1
G5t
Delete Pair 1

Close

|

|Mod.:|None Time:[0.198  Selected:

Spin off —|FR:| 8.2 |OG>




Scenario Animations: snapshots

.| Python Molecule Viewer

Fle 3D Graphics Edit Select Display Coa  Hydrogen Bonds Compute Grid3D Help

MAEYIY LR N E = DT |

Dashboard Scenarno Tools

File

Snapshots ‘ Move ‘ Calors | Sequence Anim. ’

Record Snapshot

—
: :’ @
o Add to animation

Edit ‘ F
Rename ‘;
Delete
8 O C X Snapshot Editor
Interpolate Record:
v Orientaion v Rendering Orientation Rendering

speed (in rames)

~ slow = medium ~fast  custom 4|
Zsort Pdygons
+Zsot & -Zsot ~ Never « Once ¢ Always

Preview Cancel

hsgl 1 5 10 15 20 25 30 35 40 45 50 55 60 65 69 70 75 80 85

AB IAIPgITLWQRPLVTIKIGGQLKEALLDTGADDTVLEEMSLPGRWKPKHIGGIGGFIKVRQYDQILIEICG hSpKAIGTVLVGPTPVNIIG
indinavi 01
I [ ]

Vod Nene  Tme:0.003  Selecte: SRS IENCETEE AN Spnot_— |FR] 85 @ o




Scenario Animations: moves

e OO0 X/ Python Molecule Viewer

He 3D Graphics Edit Select Display Colr Hydiogen Bonds Compute Grid3D Help ’
— - G RN = 2 i
«JL_]Q’Q&Q N = G\Er’: - A’ X« Av,_

Dashboard | Scenarnio Todls

File

Snapshots ‘ Calors | Sequence Anim. ‘

Animateable objects — Qreate Action |
Ay In Ay Out I
Refiesh Lists Fade In Fade Out ‘
Show Hde
Show all objects
Rotate Rock
Partial fade
Choose Object
All
hsg1
MSMS-MOL
ball & sfick
CA ftace
secondary stuct
indinavir '
ines Created Actions
MSMS-MOL Rock1
CA ftace

1 5 10 15 20 25 30 35 40 45 50 55 60 65 69 70 75 80 85
|A| PgITLWQRPLVTIKIGGQLKEALLDTGADDTVLEEMSLPGRWKPKMIGGIGG!"IKVRQYDQILIEICG hsp KAIGTVLVGPTPVNIIG
01

| ]

Mod [Nene  Time:0003  Selected: NSNS MENC K A Spnofl_— [FR[ 60 |@ "



Scenario Animations: color

‘® 00

X Python Molecule Viewer

Fle 3D Graphics Edit Select Display Cdor  Hydiogen Bonds

Compute  Giid3D Help

AELY A R[S NG D

Dashboard || Scenario Todls
Fle
Snapshots ‘ Move | Colors ’ Sequence Anim. ‘
Animateable objects — Create Action
Refresh Lisis color by molecule
Show all objects SiizeEEIEs
, color by DG
Choose Object
Al A color by residue:RasmalAmino
hsg1
MSMS-MOL calar by atom types
%i" faid( color by residue:Shapely
_ Secondary stuct color by second stuct.
indinavir
lines
MSMS-MOL
CA trace
Select a set Created Actions
Atm1 DG 1 cal

1 5 10 15 20 25 30 35 40 45 50 55 60 65 69 70 75 80 85
IAIPgITLWQRPLVTIKIGGQLKEALLDTGADDTVLEEMSLPGRWKPKMIGGIGGI"IKVRQYDQILIEICG hsp KAIGTVLVGPTPVNIIG
01

Mod.[Rone  Tme: 0000 Seleced: SRS MENNCETE TR Spnot_— [FR| 79 (@




- Scenario Animations: sequence

e OO : . X| Python Molecule Viewer
’HIe 3D Graphics Edit Select Display Color Hydrogen Bonds Compute Giid3D Help

AEFN LG ENSE® DT

Dashboard | Scenario Todls

Fle
Shapshots ‘ Move ‘ Calors ‘ Sequence Anim.
Actions
00000-00030: fly in All from left Manipulate Actions
00031-00100: snapshot1 -
00101-00160: All 60 (0, 1, 0) rock ol el -
00101-00131: snapshot2 elem
00132-00162: snapshot4
00163-00222: All 80 (0, 1, 0) rock force
00223-00253: fiy out All right - Orentation
00254-00284: fly out Al right )
v Rendering
Edit ...
Start
Offset: 4[0 »|
Video{mpg) durafion(sec):
p2 i |
Wl «| alaesyl vl v vl & o
v v —

\

hsgl 1 5 10 15 20 25 30 35 a0 a5 50 55 60 65 69 70 75 80 85 )

AB |A|PgITLWQRPLVTIKIGGQLKEALLDTGADDTVLEEMSLPGRWKPKMIGGIGGFIKVRQYDQILIEICG hsp KAIGTVLVGPTPVNIIGRNL
indinavi 01
1 [ 1]

e
Mod.:|None Time:|0.031 Selected: 0 Atom(s) Spinoff — |FR:| 80 Q"



Scenario Animations: sequence

Task: create an animation

1 —load hsgl and indinavir

2 — hide indinavir

3 —display hsgl as ribbon colored by secondary structure

4 — create a snapshot of only 1 frame add it to the sequence

5 — create a fly-in from the left add it to the sequence

5 —zoom in to active site create a snapshot and add to sequence

6 — create a rock and add to sequence

7 — create a snapshot with arg8 visible as S&B (rendering only)
and make it start with previous

8 — add a rock while fading in indinavir as a surface

9 - fly out

10 — record the animation

NOTE: Scenario animation snipets get saved in the session file







Scenario Animations

Task: create a simple animation using scenario

1 —load hsgl.pdbgs from Desktop/TutorialData

2 —undisplay lines

3 —display ribbon and color bur secondary structure

4 — center molecule and take snapshot

5 — edit snapshot to use 1 frame

6 — add snapshot to animation

7 — create fly in motion and add to animation

8 — Load indinavir and display S&B

9 — create snapshot with zoom on indinavir and add to animation
10 — create rock motion and add to animation

11 — create snapshot to zoom back out and add to animation
12 — create fly out motion and add to animation







Example: 1uw6




Exercise: selections

Task: get structure and get familiar with it

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

Yo Xe) \| Python Molecule Viewer

File 3D Graphics Edit Select Display Color Compute Hydrogen Bonds Grid3D Help
P [ FCRIGYTE 6\ oo N
EIELYE AN E]] Ereha il )
.
hSY,

DashBoard I AniMol I Tools l

O —

C{_ fHZZE’.‘f S LE-C,BMSEE—

¥ Al Molecules SHHPH%HPHVV
Current Selection SV
¥ P1uwb O®C000OvVY
b #a O®00O00OVY
b 48 O®0000OVY
b #c O®00QOVY
» 4o O®0000OVY
b #E O®00QOVY
b #F O®0000OVY
(A O®0000OVY
b #H O®0000OVY
(XAl O®0000OVY
b £ O®0000OVY
(A O®0000OVY
b 4L O®0000OVY
[ AL O®0000OVY
b #n O®0000OVY
(A O®0000OVY
b #p O®0000OVY
[ A O®0000OVY
b #r O®0000OVY
b 4s O®0000OVY
X al O®0000OVY

Mod., : None Tine:[25.572 Selected: [EISENISSINN BRI E A Spin off — [FR:| 5.1 |\




IONS

)
O
D
Q
(Vp)

Exercise




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




Example: 3oya

»




Feedback

email: sanner@scripps.edu




3D Visualization

File Edit Select SDGra%'cs Display  Color C

Bind Geometry To Malecule
setCartoonOutlines
setAntialiasing
setBackGroundCaolor
et Camera Size

Video Recorder

Render Large Image
Spin - Bounce - Oscillate




File  Edit Preferences Help

— Mouse transforms:

- Cameral Clip| Light | Texturel Scissorl

left middle right wheel
|picking |zoom IZtranslation Izoom

D Visualization

v mouse transforms apply to "root" object only

= root <Dejavu.Geom.Geom> roc

misc <DejaVu.Geom.Geom:

= 1BVN_I_b <DejaVu.Geom.Geom:

selection <Dejavu.Points.Cr

lines <Dejavu.Geom.Ge

- — sticks <Dejavu.Cylinders
Qm]‘:‘m 1€ balls <Dejavu.Spheres. || =

cpk <Dejavu.Spheres.

Chsticks <Dejavu.Cylinders

File  Edit Select 3D Graphics  Diggls glo Cabals DeieuSpheres

__ AtomLabels <Dejavu.glfLabels
r Residuelabels <Dejavu.alfLabels
t p— ChainLabels <Dejavu.gliLabels
— . LS
W I— ] ' - [ ProteinLabels <Dejavu.glLabels
MSMS-MOL <Dejavu.IndexedF E
' ~Y i < < I < 1 | »

Resetl Norm. | Center| Delete E:etting:s:l

Object | Camera | Clip | Light | Bookmarks |

Current geom properties

Propagate property

Spin settings

Outline-Mesh Properties

Strokes

Material: Front Back | I™ inherit

Line width: [~ inherit

Point width: [~ inherit

(XY ey |

Palygon mode: Front| Back cuIIingl

Transparency order: Zsort| -Zsort |




3D Visualization: GUI overview

DejaVu GUI
. File  Edit Preferences Help
Bind Mouse to Root geom
transform — — Mouse transforms: | | | | I I | ] parent ofaII
- Camera Clip nght. Texture | Scissor geometries and
Operations assigned ef Ll I ee! i
P g picking |zoom |Ztra on |zoom current ObJECt
to mouse buttons vV mouse transforms 0 "root" object only M
(changes with modifiers) = aster geom
= root <Dejav¥u.Geom.Geom> roc (1 for a" geoms
isc <nsgvatesncean| | || of a given molecule
When checked 3D = 1BYN__b @ <Dejavu.Geom.Geom: &
Xforms apply to root selection ) <Dejavu.Points.Cr
lines <DejaVu.Geom.Ge
sticks <Deja¥u.Cylinders
balls <Dejavu.Spheres. || =
cpk <DejaVu.Spheres. Geoms CreatEd
Geometry objects Césticks - <Dejavu.Cylinders by Pmv cmds
. Caballs | <Dejavu.Spheres.
hlera rChy AtomLabels <Dejavu.alfLabels for that mOIeCUIe
Residuela =2 fLabels .
Reset Xform of ChainLabe F!t the sc.ene fLabels|| | Set rotation
MSMS-MOL Dejavull =
.;47 b A of the scene
UL »
Reset | Norm. I Center | Delete | Settings




3D Visualization: GUI overview

Select property panel to show

Objec:tl Camera| CIipLLight' Bookmarksl

. Current geom properties

Propagate property

Spin settings

Outline-Mesh Properties

Object Strokes
property —= haterial: Front | Backl ™ inherit
panel Line width: - ™ inheri
Point width: - ™ inherit
FPolygon mode:  Front | Back | culling |
Transparency order: Zsont| -Zsor




3D Visualization: GUI overview

Object|Camera§| Clipl Lightl Bookmarksl )
gum—

Bounding Box

Background Color

Auto Depthcue

Yideo Recorder

Projection

Scene Antialiasing
Camera

property —=
panel Ambient Occlusion

Cartoon Outlines

Selection Settings

v Depthcueing

[~ Thumbnail
v Overall Lighting
clipZ h 4
Fog A A




3D Visualization: GUI overview

Object] Cameral Clipl Light| Bookmarks] Object| Cameral Cllplnght Bookmarks]
on side SIP display current [~ Local Viewer v Two Side
children .
I - - & Light Colors|
2im 3 = L WV 1 'key' - 21" I 3 'reflective’
ir v ™ ™ .
| 1B RS 1RS]S 18
4 v I I -
5 ¥ I~ - - v Light On
EF W r r - [~ Show Lights

Clip plane colors

Lights property panel
Clipping planes property panel



