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Chemical Computing Group

= CCG's two main products CCG founded in 1994

— Molecular OperatindeEnvironment™ | RN IR A
» Headquarters in Montreal/Canada

- PS”_@— PrOtein S|IO » Offices: UK, Germany

= CCG's strengths » 800+ customers worldwide
— Leading scientific R&D group in CA
— Collaborative customer support

— High quality software engineering
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Molecular Operating Environment™
* Pharmacophore Discovery

« St r-Based DrugeDesign

* Protein and Antibody Modeling

» Molecular Modeling and Simulations
e Cheminformaticsand (HTS) QSAR

» Medicinal Chemistry Applications

» Methods Development & Deployment

= 14+ years of consistent innovation and product releases
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MOE: Common Platform for Different Research Groups

Computational Experts Medicinal Chemists Cheminformaticians Occasional Users
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Structure Based Pharmacophore QSAR / HTS Protein Modeling Modeling and Methodology
Drug Design Discovery Cheminformatics Simulations Development
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SVL: Built-In Programming Language of MOE

MOE is built with a chemistry -aware embedded language
SVL is a portable high-level language
Applications/scripts are written in SVL i source code is shipped

’

nvirdnment

The Molecular Operating Environment (MOE)
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SVL Libraries I CCG Applications I
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Platform Independence Application Program Interface
SVL and the Portability Layer eliminate In-house or external code libraries
dependencies on hardware and can be incorporated to extend the

operating system. built-in functionality.
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MOE Extensions: A Success Story
= Active development since 2007
= Customer driven node development
= KNIME Partners since 2011
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MOE Extensions: Facts and Benefits

= = CCG offerings for KNIME « P MOE

. »

: — 80+ prebuilt MOE nodes included ¢ Input

o - @ Qutput

> — Open SVL and Java soucode

g - @ Convert

_g' — Add your own extensions . & Process

g — Tested with MOE 2010.10 . o Transform
0 — Tested with KNIME 2.3.1 . @ Calculate

9 upported by . & CombiChem
L|J — Instructions available on the SVL Exchange . & Simulations
D — Mailing list for updates - @ Homology

J — Comprehensive documentation @ View

Subcategories in MOE Node
= Available free of charge to MOE Users Repository
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KNIME Nodes Powered by MOE/batch

= Two-Layer Architecture /
— Ensures identicaksults as in MOE/batch
— SVL files can be edited independently

-

= Java Layer controls In- and Output
— MOE used for chemistry calculations only \_ SVL Layer/
— Efficient license token usage
— Communication revisefbr speed

Input Output
E‘w-‘_l:h‘*."ln""_""?'.'r'."*‘:':[(;:lrr-':m.rr Bu!l\g!
Work Directory: |C.\knimoe\ndk
KNIME: Browse... ( \
Generates Java Layer
[ ] Public Nodes  Version: |1.1.6 l
[¥] mycompany  version: 1.0.0
Obsolete Nodes Version: |1.1.6 fro m SVL
: KJava Layejr
= NODE
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CCG Node Development

; = Nodes for MOE Applications ::::::3:::;7:;
E‘ — Synthetic 'feasibility'réynth) Protonate3p  F 4P
E — Protonate3D for protein preparation i
O N
-% * Nodes for SVL Exchange / Support Applications read SKC
i — Read Isis Draw Sketch Files Shannon @.»
9 Entropy Model
% — Shannon Entropy Model Yom
o
53l = Nodes for Applications requested by Users o k
LU - MUkaO Framework Write Pharmacophore - o >
[=
D — Write Pharmacophoré/odel
- CATS Descriptor
— CATS

- 55
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Available MOE Nodes

a g QUESAR 4 @ Simulations - 4 & Calculate 4 @ Process
n Binary Madel Ef Complex S_conng & Database Report & Diverse Subset
"z DMC & Conformations #H Free-Wilson Matrix ¥ Eilter
ouha %] Dacking Placement "
DynaMAD g Wbl InChl S5 M
) ) erge
E E-State Descriptors R6 Flexible Alignment T Ligand Interaction Data > pomgl

" Pharmacophore Search
] Pose Refinement

=8 Fingerprint T Ligand Interaction Report

& Molecule Name Extraction

§f Remove Duplicates

=8 Fingerprint model ot SMARTS Query

(5 MAD 4 & Transform &% Murcko Framework 18 sort
g Model Evaluate == BREED & pDP 18 sortUnique
PCR Model 7] Complex Splitter 2 PLIF Scores ,

& PLS model ’ i m ici ‘@ neut
] _ %" Depict 2 Pharmacophare Efficiency % Read ASCII
# QSAR DE‘#"FTDE @ Detect Scaffolds *, RMSD &F Read CIF
i) RDF Descriptors & Energy Minimizer &8 SAReport i@ Read MDB
4" Retrosynthetic Synthesizability A Enumerate & SHED

X wE Read MOE
#% Shannon Entropy Model ™ Fragmentation o) Scaffold Classification Approach ¥ Read Model
¥ Sterimol Descriptors @ rrotonate3D W2 Set Molecule Name & Read PDB
& Toxicophore Descriptor R5 Stereo Enumeration 4 o CombiChem # Read SDF

%0 x3D Descriptors 4 Topological Alignment & Combi Reaction & Read Sequence

fmt Wash #= R-Group Clip © Smiles Input
4 @ Homology
" 4 @ Qutput 4 @ Convert
: Homology Model .
=i URL 2 Zip P Mol2 to Sdf
A2 Homology Search T
i L we Write ASCII #2) Molecule to SMILES
2 Protein Alignment Write MDB o
" Sequence Extraction r!te SMILES to Maolecule
3 Write Model i 5df to Mol2
4 @ View = Write SDF

@ HTML Viewer

The current set of nodes covers the whole field of life-science research.
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Compile MOE/batch SVL into KNIME Nodes

= User-friendly graphical interface for cross-compilation
— Java based (Sun JDK required)
— Windows, Linux and Mac OS X supported
— Eclipsanstallation not required

= Create custom MOE-based extensions
— Compile new nodes from SVL sources
— Share nodes with others b ) md
— SVL templates provided T
— Function documentation availabl| «e

| |m
= =
o o
= =

Plugins:

= Manage multiple extensions

— Modular architecture
— Folders are interpreted as
separate packages
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[] Public Nodes ~ Version: [1.1.6

mycompany Version: |1.0.0

[] obsolete Nodes Version: [1.1.6

Logfile

Build Extensions I



Chemistry Types for Small and Large Molecules

SdfCell, MolCell, CtabCell: DrugsizeViolecules
@ V2000 is a widely supported standard
e 999 atoms limit
e Lacks partial charges

@/ V3000is supported byMOE,
@ but not a standard elsewhere

Mol2Cell: Large MoleculesT¢{iposMOL2 Format)
@ No hard coded atom limit
@ Partial charges are supported
& Nonstandard
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Design should allow to avoid unnecessary converter nodes
All types of molecules can be handled
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MOE Model Ports

= Special MOE Model Ports guide visual node connections
— Connect to other MOE Model Ports
— Connect to generic KNIM#odel Ports

= Used for variety of MOE based models :ﬂ

— QSAR
_ _ MOE Model Ports are
Fingerprint depicted as greenish
blue squares

— Composite models

= Remove ambiguity when connecting nodes
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to Report
Read MDB QSAR Descriptors Binary Model Model Writer
.__E - - e =
|G =)
actives
training set  binned VSA descriptors bayesian statistics model zave model
Model Evaluate Row Splitter Write SDF
Read MDB
= ° =
& - ) e E
I (F#F g
)
predict activity actives only save to 5D file

test set
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Optional Ports Supported by MOE Extensions

* Problem: KNIME nodes required fixed number of instreams
— Duplicate nodes were necessary for similar tasks

= Add flexibility with Optional Ports —>
— Unified node with arbitrary number of input streams _Ili = D
— Available since KNIME 2.2
Optional Ports are

= Implemented MOE nodes using Optional Ports depicted as grey
— Merge,SAReport Compl ex Scor i ng, tiangles

Ligand Interaction

Read MOE Complex Splitter Pose Refinement Report HTML Viewer
L=
B——ar T —e——a——d
— =9 =9 createﬂclai: rams br;:;vzer
receptor Mode 16 Mode 17 9

Ligand Interaction
Report HTML Viewer
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Molecule Rendering in Data Tables

= Customize rendering styles
— Show or hidénydrogens
— Display large molecules as siggkaleton
— Color heteroatoms

= Available for large and small molecules
— Mol2 supported
— SDFMol, Ctab(V2000 + V3000) supported
— Robust against format error©penBabelold PP)

- o
AU

SdfCelt Hydrogendhidden SdfCelt Hydrogenshown

Mol2Cellc Sigma Skeleton

Future Developments: Improve qualisypport wedges, annotat@romaticri n g s ,
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Display Images and Charts in Data Tables

= Private SviVarCell Type allows registration of CCG renderer
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é‘ — Information is stored as an Svéctor
G ! — Render MOE images in tables
;% — Three different chart types already support
| = Not limited to MOE nodes 5 @ @11
T : i ) NS R A
0 — No MOE tokens used during display Y o
0 — Coded in Java & 4 S
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Wheel, Star and Pie Chart Types Supported

' Read MDB Wash SHED PDP Atomic Fractions Interactive Table
C
: g oo
L
E library normalize shannon entropy descr...  Poly-Descriptor-Plot fractions view
>
&
L|J s Mol | & logBB | 5Wi SHED | SVL FDF [ Fracuons
Ob Weaght: 253
C to B % chiral C
= a_beavy: 17 o_don: 4 B o achd soh. ©
fU % arom. C
= Bl “earom. Hetero
] e B caiph. Hetero
8 'éﬁ g
TPSA: 90.5 b_rotN: 8
iy b
ﬂ SlogP: -1.1
3 Weight: 157
U M % chiral C
QJ a_heavy: 10 Ip_don: 5 Il °% achiral diph. C
0 % arom. C
B “%arom. Hetero
§ o Bl eaich. Hetero
§
/W\ s p
N
SlogP: -1.6
weight: 415
B % chiral C
a_heavy: 29 ip_don: 3 Il = achral siph. C
% arom. C
B *earom. Hetero
G Lo Bl calph. Hetero
ﬁ, \“ﬁi TPSA: 84.0 b_rotN: 10
SlogP: 1.6
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Rendering Sequences and Alignments

= Renderer for Amino Acid Sequences and Alignments
— Nine different coloring schemes implemented
— Sequences stored in special cell type (to be replaced by official type)

“ mol

= Extension to CCG Bioinformatics Nodes
— Currently limited to MOE nodes

SEQ epnuenre
Available Renderers ¥ @ Sequence(function) -—---GSHFCGGESLINSQWYYSARHCY - ———— -
IV e YHFCGGSLYHNENWYYSARHCYK--—-—-—
Sequence (structural)
CGYPATQPYLSGLSRTIY - - -—-TGFHFCGGSLINENWYYTAAHCG-——-—-——
Sequence (helix terminators)
¥V Sequence (helical) GS-SWAHTCGGTLIRQNWYMTAARHCY¥D--- - -
IV Sequence (sheet propensity) |-N-P"GSHFCGGTLIHP SEVLTAAHCLED - -~
Ty  Sequence (turnprediction) | __ GG WCGGSLLNANTVLTARHCVS - — - — -
Seqguence (steric)
IL -——--GAHLCGGVLVAEQWVYLSAAHCLED---- e e e ¢ e — e
Seguence Renderer
IV T ---QELLCGASLISDRWYLTAAHCLLYP PWDKNFTY¥DDLLYRIGKHSRTRY-ERKVEKISMLL
YYGGRYAQPHSWEPWOISLOYKESGS-SYYHTCGGSLIRQGWYMTAAHCYD - - - ——-——— SARTWREYVYLGEHNLHTHN-E-GKEQTMTYH
ITGGEFTTIENQPWFAATYRRHRGGSEYIYVCOGGSLMSPCWYISATHCF I ——-—-—— DYPKEKEDYIVYLGESBRLHSH-T-QGEMKFEYE
IVGGRRAR"HAWIrFMY¥SLOLE-—-—-—-— GGHFCGATLIAPNFVYMSAAHCYAN - - - —-——— VHYRAVRYVLGAHNLSBRE-E-"TRQVEFAVC(C
IYGGRRARPHAWPFM¥SLQL---—— EGGHFCGATLIAPNFYMSARHCYA--- - - - HYNYRAYVRYVYLGAHNLSRR-E-PTRQVFAYC(
Y¥GGTRAAQGEFFPFMYBRLSM- - - - - ——-—-— GCGGALYAQDIVLTAAHCYSG-——-——-— SGHNHNTSITATGGYYDLOSG-A---AVYKYRST
ITGGYESIFPHSRP YMAHLDIVTEK-GLBRYICGGFLISROFVYLTAAHCKE-——-—--—-—-—-—— GREITYVILGAHDYEREKEBR-E-STQOKIKYE
ITHGYEAYTGLFPYQAGLDITLOD-QRBRYWCGGSLIDNEWILTAAHCYH- - - - ——— DAV-S¥YY¥YVYLGSAVQYE---—-- GEAYVYHNSE
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Outline of New and Future Developments

= |/O Layer rewritten for Speed and Compatibility
— Generic support for custom Cell Types
— Optimized binary 1/O protocol

= Java Classes revised
— Dedicated support for more cell typeSdf Mol, Ctalh Mol2, Smiles)
— Enhanced support for flow variables
— Deprecated methods replaced (ongoing)

= New SVL functions to connect to enhanced Java Classes
— SVL functions as frontends to new java methods available

= Future Framework Improvements
— Support for MOE SOAP server
— Batch Execution of KNIME workflows in MOE
— New Nodes)
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Summary

80+ nodes currently available in MOE Extensions
— Cheminformatics and data processii8AReporttoxicophore
descriptors MurckoFramework, etc.)
— Simulations (docking, conformational seapdiarmacophoreetc.)
— Bioinformatics (alignmenfRamachandraplots, PLIF, etc.)

Compilation wizard for custom node development
— Reuse of validated SVL Sources
— Easy development of new node by preconfigured templates

Robust Renderers

— Molecules inSdf Mol, Ctaband Mol2Cells
— Sequences and Alignments

— Three different Chart Types
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Free (included in MOE support) and open source
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More Information

Contact:

support@chemcomp.com
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