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Proasis3

Rich Internet Application

Proasis3 is a new Rich Internet Application (RIA) built on top of DesertSci’s Proasis2
database and visualization system and comes with many powerful new features

Rich Internet applications (RIA) are Web applications that have the features and functionality of traditional
desktop applications. RIAs typically transfer the processing necessary for the user interface to the Web client but
keep the bulk of the data (i.e., maintaining the state of the program, the data etc) back on the application server.’

Wikipedia

Proasis3 is a browser application that works like a desktop application
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Proasis3 Advantages kb

. Created with ‘state of the art’ technology Proasis3 responds instantly for
users and improves real time productivity.

. Built to be ‘future proof’ for the next decade

. Improved user experiences. Behaves like a desktop application by
minimizing client-server communications and providing richer functionality.
For example, Proasis3 sorts ‘on the client’ making data manipulation easier.
It provides text completion for easy project identification and structure
retrieval

. Linkages to ViewContacts - the highest quality protein-ligand interaction
software available

. Engineered using ‘best in class’ techniques so that the system is:
. robust
. easy to understand
. scalable
. fast to implement
. easy to maintain
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Introducing Proasis3

Search HitList StrucDetails Owerlay SawveHitlist ViewContacts TreeWiew Seftings DataBase Help

Search Protein Structure Database C Uttl n g = Ed g e Te C h n O I Ogy

5 NS The most powerful toolkit for
S creating Ajax applications

Project, ID, Text or Sequence Search Ligand Structure Search
CLR DEL D-R +H- upo JME
Enter project nameis), protein or ligand IDis), text string, or a protein sequence == e A D O @ D O O [ ] Pyj am as

[ Project Lookup ” 1D Lookup H Text Search H Seq Search l

The python version of the
GWT

Recent Submissions Search

Enter number of davs to search back

Fecent Search l [ Cornbined Proj Lookup/Rec Search

* PureMVC python
A powerful framework based
e s e on MVC

Structure Search ] I Combined Proj Lookup/Struc Search

Click here to hide Recent Submission search

P<| [=]=]a|x]|o]o =] |4 |

Proasis3 runs highly optimized javascript (compiled from python code!) so in all
popular browsers it is fast to load and fast to execute
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Easier Searching

* In-house project names are
Search Hitlist StrucDetails Overlay SaveHitlist ViewContacts TreeView Seftings DataBase Help Ioaded automa‘“ca”y

Search Protein Structure Database

« Simply typing a letter lists all

PROASIS e projects starting with that
‘3 letter.
Project, ID, Text or Sequence Search Ligand Structure Search ° SeleCt one and CIiCk ‘PrOjeCt
I QZ?CLR:ZNEDSQM&;@% Lookup’ and all prpject
o =) B structures are retrieved
ﬁyﬁjw = * There is new, fast searching
Tt 3 using ligand ID numbers or just
o ]k the last few digits of a ligand ID
R — — » A button for Combined
I Project/Structure searches
ST | (e Co e Tk makes these even easier

Many different types of searches are easily available from just one page of the
interface, making Proasis3 even more user friendly
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More like a Desktop Application kb

Search HitList StrucDetails Owverlay SaveHitlist ViewContacts TreeView Settings DataBase Help

» Hitlists can be re-sorted

Show HitList - .
according to different
page 10 of 60 {299 hits, 299 strucs) sorthy: | |GANDSIZE ~ Help: €) . g .
Strucld Ligand RegNo Title ;everse Links propertles and dynamlca”y
SELECTED . . .
DrESeD | re-sized entirely on the client

PROJECT

FEGND Site
“p o mesews Gy The desktop application
retrieves data from the
database more efficiently
(using asynchronous
| CRYSTAL STRUCTURE OF HUMAN ALPHA THROMBIN IN COMPLEX WITH de javascript teChnC)logy)

BENZOTHIOPHENE INHIEITOR 4

 Tooltips and PopUps link
directly to helpful hints

L
=

CRYCTAL STRIICTIHRFE NF HEMARK A1 PHA THREORARIN M COkB10 FYOWATH

More data can be stored on the client, making for faster navigation
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New Hitlist Tools ‘3

* Individual and multiple
CRYSTAL STRUCTURE OF HURMAN ALPHA THROMEIM IN COMPLEX WWITH %der rOWS Can be Selected

48 1d3g BENZO[BITHIOPHENE INHIBITOR 2 peast |
and manipulated
 Hitlists can be pruned
OF THROMBIM IN COMPLEX WITH INHIBITOR 15 Hl_ted and/or eXtended
 Hitlist rows easy to
customize

BINDING TO KUMAN THRONEIN OF FOLR ACTVE SITE.DIRECTED INHBTORS  ESater » Hyperlinks easy to
extend to connect to
other inhouse and
external resources

Selact All ][ Select Page ][ Select None ][ Remove Selected ][ Remove Unselected

Hitlists can be exported in multiple formats — in report style or as a set
of pdb files
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Updated Look and Feel

Search Hitlist StrucDetails Overlay SaveHitlist ViewContacts TreeView Setings DataBase Help

View Structure Detaile  Structure information
<<First <Prev 1d3p 1d3t 130 1sb1 1thz 1a46 1d3d 1d3q 31k Tdwd Next> Last>> page 5 of 30 (299 hits, 299 strucs) ) h as a new | m p roved IOO k
Title CRYSTAL STRUCTURE OF HURAM ALPHA THROMEIM 1N COMPLER WITH BEMZOTHIOPHENE INHIBITCR 4 | an d I ayo ut’ With al I th e
THROMBIN COMPLEXED WITH HIRUGEN AND A BETA-STRAND MIMETIC INHIBITOR - .
familiar details and

functionality

Summary Ligand

Reg.-No.:

Name:

Protein-Class: Thrombin EC:3.4.21.5

Inhibition:

HET-Identifier: BIC H 372 :LYS H 375 :0HO H 377 ° I nCI Udes eaSy access to
Author: R.ST CHARLES, J HMATTHEWS, E.ZHANG, A TULINSKY, M.KAHN

Source: PUBLIC Date: 11-FEE-938 the Advan Ced Sym metry
Type: HRAY Depositor: admin

R-factor: 0 Resolution [&]: 212 M Od u |e

Comment:

Links

Wiew Site - Launch Viewer

Header - show full Header Section from pdb file

Download - go to Download from Database page (in Proasis2)

RCSE - go to PDB Databank for this structure (open a new window)

Electron Density Maps - go to page for Viewing Electon Denisity Maps (in Proasis2)

Advanced Syrarnetry Module - go to page for viewing symmetry related molecules (in Proasis2)
Search for Similar Proteins- blast search

WiewContacts- go to page to further explore protein-ligand interactions

Ajax facilitates faster browsing from one structure to the next
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New PyMol Viewing Features

The PyMOL Molecular Graphics System

Fle Edt Build Maovie Display Setting Sceme  Mouse  MWizard  Plugin

B

Help

Enhanced PyMol viewing all

JimoLoso91025723 /protein. pdb", "3eqo_all")
cohvdocume~1ytaylornryJocals~1% tempt tmpeadjbt. pdb
PyMOL=5how_alts("3eqo_all"”,"3eq0"," 275", "others")
number of selected atoms = 13
FyMOL>show_syms("3ego_all","zTs")

number of selected atoms = 0

PyMOL=arient 3eqo

PyMOL»Center 275

FyMoL=dele ref

Unbond-warning: no bonds removed. PyMOL=10ad_fullpdb("http: //10.10.10.7,/Froasis/FOB/PY j

PyMOL |

Fd/F5 - molecular surface

POl _
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Reset | Zaom | Orient | Draw | Ray

Unpick | Deselect | Rock | Get View

|< | < | Skop | Play | = | 3| | M lear

Command | Buider

Rebuild | Abort

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

In one session:

* binding site views include
both the binding site and the
entire protein

« alternative conformations in
the binding site are highlighted

« all symmetry molecules
making contact with the binding
site are shown

* fine-tuned protein-ligand
interactions are illustrated,
including unfavorable contacts,
and water-mediated
interactions
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Additional Overlay Functionality ‘

Search Hitlist StrucDetails Qverlay SaveHitlist ViewContacts TreeView Seftings DataBase Help

Structure Overlays

Step 1. Select Structures

[Select rows from table on HitList page or use Select All or Select Page buttons)

Step 2. Select Reference

rence)

Step 3. Select Overlay Method

Fyhdol optimized sequence alignment, binding site A

Step 4. Size of Binding Site
8 v O

Step 5. Prepare Structures

Setup Owverlay

Click here to launch PyMol

* In addition to fast
sequence and ligand based
alignments, it is now
possible to use PyMol's
inbuilt optimized alignment
algorithms

« Larger numbers of
structures can be
superimposed in one
session

 Size of the binding site
region can be fine-tuned

» Overlayed structures can
be exported as pdb files

Protein-ligand interactions can now be viewed for overlayed structures ...
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Linkages to ViewContactsm™
|dentifcation of Interactions

All of the important non-covalent interactions in a protein-ligand complex can be thoroughly
explored using the link between Proasis3 and ViewContacts

1. hydrogen bond 8. h_donor-pi 11. unfavorable of 1, 2, 3, 6

2. metal 9. pi-pi 12.polar and non-polar clashes

3. ionic 10.vdW 13. polar-nonpolar contacts with likely

4. cation-dipole desolvation penalties

5. cation-pi

6. dipolar Water and rank score molecules: Rank = Z{(2.8OA/rn)+{Zcos(®Td —@nm)}/G}
7. o-hole bond ' " "

Ex. 2 hrombin

water-mediated interactions

unfavorable C=0...0=C alignment ey W / amide-phenyl TT—7T interaction
[
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Additional Functionality for Interactions

Search Hitlist StrucDetails Overlay SaveHitlist ViewContacts TreeView Settings DataBase Help

Further Explore Non-Bonded Interactions ° Flne'gralned representathnS
of non-covalent interactions can

Display Interactions: ®protein-ligand  Oallin binding site . .
be viewed easily
Grouping of Interactions: | Standard view - separated by type v
Buried Interactions: @ show buried and unburied O only show buried * A” COﬂtaCtS ina blndlng Slte

can be shown

Size of Binding Site: 8 v

- Ligand

Calculation may take up to 3 minute

« Contacts involving only those
residues in very close proximity
to the ligand can be dsiplayed

Tadb

The desktop application, VCWeb, for non-database structures such as docking results
and structures generated from interactive modeling sessions, is also available
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Project Views

Search Hitlist StrucDetails Owerlay SaveHitlist ViewContacts TreeView Seftings CataBase Help

Tree View of Project Hierarchy

Summary for selected project: PPAR_A

Get all structures for selected project: PPAR_A

+ CycloCxygenases
+ Kinases
- MHR
AR
CAR
+ ER
ERR
GR
+ R
otherhHR
- PPAR
PRAR_A
FRAR_D
FPAR G
FR
FiR
+ RAR
+ ROR
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Project Summary

Structure Source - total, inhouse, public: 12,0, 12
Number of complexes/unliganded: 12,0

Multimeric: monomers, dimers, higher multimers: 4,0, 8
Most recent: 3kdu, 23-0CT09

Highest resolution: 2p5d, 1.79

All regnos:

Close

* The Project Tree is fast to
load, fast to navigate, and its
state is maintained when
leaving the page

* Project summaries can
now be quickly retrieved and
inspected

 Structures from any
project, or set of projects,
are easy to retrieve



More Options and Settings Saved

Search Hitlist StrucDetails Owerlay SaweHitlist ViewContacts TreeView Settings DataBase Help

» Powerful new options,
New Hits: ® Create new hitist O Add to current hitlist InC|Ud|ng the ablllty tO
O Syrmyx Draw ® JME - O Marvin extend hltlIStS

Settings

Chemical Drawing:

Select Viewer: O Chime ORasMol ODS ViewerPro OMOE @ Pyiviol

Search Space: Cuseasmzues | @ » Users can choose their
G T . 5o preferred molecular
; drawing package

Protease/FPeptidase—AsparticProteases—BACE
Protease/Peptidase—AsparticProteases—HNProtease
Protease/Peptidase—AsparticProteases—Renin b

Structure Type:

» Users can choose their
preferred molecular
Display Style: Show ane row per structure v Viewing package

Hits per page: 5 v @

Structure Source:

[ Save For Current Session Only ] [ Save For All Future Sessions ] [ Fesetto Default Settings

End-user settings can now be saved from one session to the next
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Other Features

«  GWT/pyjamas means just one version of code is needed to support
each of Internet Explorer, Firefox, Safari, Opera, Chrome, ...

«  Comprehensive test suite based on selenium
«  Comprehensive on-line user manual
*  Fine-tuned checking of input parameters

« Speed Tracer for Chrome (from Google) helps to achieve maximum
performance
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Future Enhancements

«  Extend functionality for saving hitlists, eg:
*  Create reports with user defined columns
Export to Excel

« Session files maintained for each project

 Enable user structures not in the Proasis2 Database to be uploaded
and compared and contrasted with experimental data

« Linking Proasis3 and PyMol on the desktop using PyMol’s in-built
web server functionality

*  Providing hooks to DesertSci’s ‘Scorpion’- a new, innovative,
state-of-the-art scoring function

*  Providing hooks to DesertSci’'s new Ligand Design Tool based on
the ‘Scorpion’ technology.
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