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KNIME desktop and Schridinger extensions ovefVigyihre

Jean-Christophe Mozziconacci
http://www.schrodinger.com/upload/KNIME Overview.pdf



http://www.schrodinger.com/upload/KNIME_Overview.pdf

Help and support materials

o Product page http://www.schrodinger.com/KNIME-Extensions

- Schrdédinger Nodes

Listed at the end of the New feature presentation and on NodePit:

https://www.schrodinger.com/knimeworkflows/KNIME newfeatures.pdf https://nodepit.com/category/schrodinger

Node descriptions accessible from Help > Help content > Knime > Node descriptions

- Workflow examples http://www.schrodinger.com/knimeworkflows

Including simple ones in Nodes and advanced ones in Real life group

Major improvements listed in the New feature presentation

- Schrddinger extensions

Manual https://www.schrodinger.com/documentation

Overview http://www.schrodinger.com/upload/KNIME Overview.pdf

FAQs http://www.schrodinger.com/kb
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Schrodinger extensions

- 170+ nodes:

— Covering most of the Schrédinger tools
Most recent additions: Live Design import and export, Reaction based enumeration nodes
Many take in and output sdf and pdb or mol2 on top of Maestro format
Newest and most important nodes use the same configuration panel as Maestro

— Structure and data manipulation nodes (eg Split by structure, delete atoms)

— GUI nodes (eg Run Maestro, Run PyMOL)

— Scripting nodes: Run Maestro command, Chemistry external tool, Python nodes

— Utility nodes: Setup diagnosis and Workflow list

- 70+ workflow examples
— Workflow page: descriptions and download all or the ones of interest
— Whole set can be downloaded with the Suite
— Many other workflow drafts available on demand
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Schrodinger extensions

« Tested with latest KNIME version and include the version available at the time
of the release

- Parameter flow variable capability
— Use the options not exposed in the configuration panels (eg command line only)
— Implemented for the main nodes eg Glide, MMod (eg OPLS 2.1), Jaguar
- 2D renderer
— 2D coordinate generation and rendering
The default renderer can be set for Maestro columns
— Can be used in the Report designer
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Schrodinger extensions

- More and simplified start-up options and stand-alone installation configuration in the Preferences
— In $SCHRODINGER/knime start-up script

— eg use a stand-alone KNIME installation, set temporary directories, the memory limit...

- KNIME menu in Maestro
— Connect to KNIME mode to exchange structures with a KNIME session
KNIME-Maestro connector node
— Build, import, edit and run workflows from Maestro on project table data

Dynamically generated GUI to alter some parameters.
- Simplified batch execution: KNIME_batch.py
— Batch command generation based on workflow annotations
Stand-alone dynamically generated GUI
— Useful options eg -stderr/out
- Easier installation creation and update
— Using Eclipse machinery in KNIME_install.py

— eg list of extensions to install, from several (zipped) update sites
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Get started

KNIME desktop
— GUI
— Specificities

v v |V

— Nodes
Schrodinger extensions
— Specificities

v |v

— Schrodinger nodes

P Intermediate
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KNIME desktop GUI <«

- KNIME Analytics Platform and KNIME Server

- Start Knime

- Create a new workflow and organize a workspace
* Run a node

- Import and export workflows

- Tips and tricks

- Documentation

SCHRODINGER.



KNIME: Konstanz Information Miner and Ecosystem

@ @ @ @ Load > Integrate > Transform D Analyze ? Visualize
& © K @ 1 e

Inmegrations g:::“s‘::z
KNIME Analytics Platform KNIME Server KNIME Extensions KNIME Integrations Community Extensions Partner Extensions ‘ KNIME
. & Analytics Platform
Analytics platform KNIME Partner
) ) ) ) Extensions Extansions
https://www.knime.com/knime-software/knime-analytics-platform
- Leading open-source ‘pipelining/workflow’ tool, based on Eclipse S
erver
- Freely available to academic and industrial researchers
Extensions https://www.knime.com/knime-software/knime-extensions e e i ek
Community contributions https://www.knime.com/knime-software/community-extensions
Partner extensions https://www.knime.com/technology-partners
» Schrodinger - BioSolvelT - Indigo EeilsistsE = |===
« ChemAxon - Inte:ligand - CDK = e N
* Infocom  Erlwood (Lilly) - EMBL-EBI = ==
- CCG - Vernalis = TEeEnE ==
* Cresset * 3D-e-Chem E ee—— A== 1
 Certara + RDKit = e f ’
Server https://www.knime.com/knime-software/knime-server — 3
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KNIME Analytics Platform
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KNIME Extensions

Community and Partner extensions
Extensible, cross-platform, vendor neutral

Schrodinger Extensions
- First released in 2007

- 170+ nodes
- Molecular mechanics
- Molecular dynamics
- Quantum mechanics
- Cheminformatics
- Pharmacophore modeling
- Combinatorial libraries
- Docking
- Protein structure prediction
- Structure and data manipulation
- Maestro integration

- Workflow execution
- Structure exchange

=1 n sehradingsr
=1 ¥y Readersfwriters
Molecule Rasder

cuY Reader

Slide Grid Resder

B sequence Raadsy
H Aligriment Resder

| Hypothesis Reader
B 50 reader
ﬂ PDBE Faacdar

| Mal2 Resder
B sriles Reader

Firgmrprint Reader

| Molecule Wriker
KB sequence wiriter
ﬂ Aligrimmnt Wriker

| FHypothesis Wriker
A Fingerprint Witer

=128 Converkers

B2 maE-to-Pdb

MAE-to-S0
MAE-to-Smiles
MBE-to-Molz
FMolecule-to-FMAE
FosmVimwer-to-Complexes
Complexes-to-Pasaviewer s
Skring-to-Type
| Hartrmm-to-kealmol Converter
B ka-to-koal Comverter
| n Shebo-Smiles
= B0 Ligand Praparstion
(] ﬂ LigPrep bools
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| LigPrep
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Similarity Fati
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Himrarchical Clustering (From Matris)
E
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Convert Table to Matriz
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Multl-dimsnsional Scalng
Principal Components
Fuild Repart For Clustsring (From Matri
Molmcular Dmecriptors
Mazximum Common Substruckures Smarch
Substructure Smarch
RECS Filkmr
Structurm Filbmr
=l Pharmacophora Madsling
Fhass DB Creation
Fhasa DB Qilary
Phase Hypothasis Tdentification
B ihase shape
= n Protein Stracture Prediction
BLAST
B Frire Build Homology Model
KB Frotein Structure Alignment
= [l Docking and Scoring
1+ B0 Post-processing tools

- Giide Ligand Docking

B Frime MM-GBSA
I Erbrace Minimization
| A rrbrace Log Parser
- [ malscular Meschsrics
Conformational Smarch
Conformational Smarch and Cluster
ConfGen
MacraMadmsl Minimization
Primm Minimization
MacroMadel Singls Paink Energy
Frarmin
Impraf
UFFmin
= Il Gusntum Mechanics
Jaguar Single Point Energy
Jaguar Mirimization
n MR Shislding Constants
m Jaguar Charnges
= B0 Filtering
“ Dalate MAE Properties
B3 viarier
MAE Parser
Bl MAE Parser (Ligparse)
BN Extract MAE Properties
| A Froperty Filber (PropFilber)
1= @ Raparting
m Fun Masstro
L e cEw
B = visualizer

1= Il Tools

acld Hydrogens
Align Binding Sitms
Assign Bond Crders

KA ecitzrann Population
Chamistry Extarnal Taol 01
Chmmiskry Extmrnsl Tool 101

m Chemistry External Tool 112
Chermistry External Tool 211
Chamistry Extarnal Tool 22
Compars Ligands

ﬂ Cmlebe Atoms
Entropy Calculation
Fragmsnt Joiner
Fragrients from Molscules

B cenevate Smarts

ﬂ Gk PDE
Group MK

B3 Unoroup MAE
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PEE Mams
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ﬂ RMAD
B[

ﬂ S0 Format Checkar
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Why use KNIME

Automation

Automate repetitive tasks (especially complex / error prone
tasks)

- e.qg. PDB set preparation, Ligand database preparation

Collaboration

Share workflows with colleagues (also in Maestro and Live
Design)
Not a black box

- e.g. Ensemble docking, HTS analysis

Prototyping

Test parameters

- e.g. Validate docking parameters

Documentation

Easy debugging, interruptions, data included, inspect each step
(2D, in Maestro/PyMOL)

Combine various Tools
- Schrodinger and third party tools (vendor agnostic), scripts
(Python, Java, shell),

- e.g. QM workflows
Reporting
- Nodes for reporting results

- e.g. Enrichment plotter node, pdf, tables, etc.
- KNIME report designer (free), web portal (KNIME.com)

Inexpensive
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KNIME Desktop GUI

A * Full screen mode
L= G | #'= | | Qu~ | ‘
= C Ligand-lassd s 53 | A *3¢ KNIME_pro " 1 || 2 Node Daseription 53 - .
g e —— ; | - Forget about Eclipse
Docking and post-processing: Valldate docking parametsrs 1-3 #2.1
[ (&) Decking and poat-processing- Virtual Scmening 1 #1.1 Phase Shape
. g .
P (&) Pecking and post-processing- Virtusl Scmening 1-2 #1.1 S eCIfIC menu Items
[ &) Ceneral tools- Ensume molecule ttle uniquenes # 2.1 Screens o list of molecules against a shape p
b (@ Senumal tools- Sroup feopar #2.1 = query. Fach conformer from a given molecule
] i Is allgned to the query In varlous ways, and a
[ L Gataral tools: Output column structure options philesophy # 21 similarity 15 computed based on overlapping
P ) Guneral tools: Proteln structim allgnment # 2.0 hard  sphere volumes  The conformer  and g
D () Ganeral tools: Run Masstin command usecases # 2.0 allgnment ylelding the highest similarity for
D (&) Homaleay Medeling: Medel biullding 1 #1 3 v| Molacule Reader each molecule Is written to the output, along
with the similarity property
( I 1») @ I_phase_Shape_Sim, which appears (n the
verioN Nedan - ’_Y:"' —— Project Table as "Shape Sim" M O re abo u t "
L. i L]
o | T ——

(E=9)
Shape quaery structune

———

Backend implementation

P iy 10 | Extract MAR Ao phase_shape
b B Carabese Moleculs Rendar N\, Phusa Shape Properties Sor The command line tool phase _shape is used [ ] Th e CO n SO I e >
B FR mara Manipulation 5 i “__@: olm Lo implement this node —
P L Dara Views @ (= . o
D i o —= - Dialog Options
ED Using MMad atom types | Shape similarity  Sart by &
P @@ Mining Lig Proppesd struetumes to Column containing shape input
D oy Chemistry Select the column containing the shape
b My Distance Matrix E— query (either Maestro or S0 type)
P B Mate Propertien GroupBy Sorter
Polest Mise Column containing ligand input
D KNIME Late 7 P o o o0 [ a
o Salect the column containing structures
b A Time Sories =D == =g to be screened (either Maestro or S0
P Python s Saltw type)
PRR
P (* Raporting \ Vv weime 71 OUtput Column Structure
< e hréd inger Cl I el | = =
b gy Neaclarswritars B outtine 53 T - e [l | Pl
P =% Converters | KNIME Console |
3 Ligund Praparation [ TNrO LOCALNOOELXecuTIoNJon JAVE SNIPPET U:Z2:¥234 LNa execute ()
INFO LocalNodeExecutionJob String Replacer 0:2:8239 End exect
b [ Promrty Ganaration ’Y——-___ [TNFD AppendedRowsTable confusing data types for column "(
b [l Cheminformatics ] St (TS uUsing common base type Non-Native [interface org, knime, core, data,D:
= [ Pharmacophams Modeling ; ) IWARN GroupBy Invalid aggregation columns removed,
B rhase Shaps s amsie |WARN GroupBy No aggregation column defined
B Phase 08 Query \_ Bocpe n |WARN Java Snippet No such column: Count(CT)
I Phave 00 Craation T 7 |INFOD l,m:.ll,h_lndeﬁ xecutionlob Row Splitter 0:2:8236 End execute
WARN Java Snippet No such column: Count(CT)
[N Phase ypothesis identitication [INFD LocalNodeExecutiondob Java Snippet 0:2:8234 End execute
[» n Proteln Structum Preciction INFO LocalNodeExecutionlob 5tring Replacer ©:2:8239 End execi
b Y osking and soring |INFO LocalNodeExecutionldob  Concatenate 0:2:8240 End execute
b N Mot ular Mechunics INFO LocalNodeExecutionlob GroupBy 0:2:8241 End execute (O st
[ Quantum Mechanies [INFO LocalNodeExecutionlob D:2:8242 End execute (@ secds)|
LR, NI — {(i1 I 03]
| somererm ||
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Start KNIME

- Start up KNIME:
— On Linux: run $SCHRODINGER/knime
— On Windows: click on the icon
— Use -data MyWorkspace to open a specific workspace
— File > Switch workspace, but KNIME takes time to start up again
- Workspace, workflows and workflow groups:
rEE

Fil= Edit Wiew - Search  Run  MNode Help

| 5 - | =2 - | &5 - 5l | |y - | Jioe =]| o~ | & %= 5 = 2O 6 & © «

a wior kF o F'n:!jects] £ [—] <,}==';> = = B8 || i o: workFlow example | e 21 Pharmacophore modelling- Phase database screening 1-2 #2.9
E Docking and posk-processing- Docking and Scoring 1 #1.1 =
m Docking and posk-processing- Docking and Scoring 1-2 #1.1 ~ B Generate i Build Repor
Ellh I — Fingerprinkt Pairwise Matrix Clustering {
- = ’EZECZ:EIITIl:l s amiles Reader Generation
Elth Cheminformatics
_‘x Cheminformatics- Cluster by Fingerprink 1 #2.1 E) ﬁ
{E Cheminformatics- Clusker by Fingerprink 1-2 #1.1 . u =
#-{ 8] Cheminformatics- Cluster by Fingerpring 1-3 #2.2 ' ) _ _ Tanimobo mekric Analyze differe
[&] cheminformatics- Cluster by Fingerprint 1-4 #2.5 (312 .ﬁ.SDI - Linear (Davlight) Fingerprink
m Cheminformatics- Database analysis 1 #2.1 ragments &.smi

m “heminformatics- Database analvsis 1-2 #2.1

{E Cheminformatics- Mawxirnum Cormmon Substruckure Search 1 #2.0
m Cheminformatics- Maxirmum Cormmon Substructure Search 1-2 #2.0
m Zheminformatics- Maximum Common Substruckure Search 1-3 #2.0
m Cheminformatics- Maxinmum Cormmon Substructure Search 1-4 #2.0
m —heminformatics- Maximum Common Substruckure Search 1-5 #2.0
{E Cheminformatics- Select Diverse Molecules #1.1

m Cheminformatics- Similarity Search 1 #2.0

mf}l herim Foern ke e Sienil ik Temeck 1 e e
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Create a new workflow and organize a workspace

« Under the pop-up menu of Workflow Project repository:
— New KNIME workflow and New Workflow group
— Copy, Paste, Delete, Move, Rename

- Drag and drop the workflows in the Workflow project repository

KMNIME

File Edik Wiew - Search Fun HRode Help
[ |- -5 - a2 Al ~aweE =208 66 0 &
|

a'-.-'-.-'nrkflnw F"r-:-jectsl | =1 {*}:E} = =00 ||
|

=
l:{_l Docking and post-processing- Docking and Scoring 1 #1.1
|a {:'i_l Docking and posk-processing- Docking and Scoring 1-2 #1.1
= {dgg Examples s Mews WarkFlow Group,
=i Cheminformatics

=
Jpen
3 1 () Cheminformatics- Cluster by Fingerprint 1 #2.1 P A =[5

& Mew EMIME workFlow. ..

{:'L__l Cheminformatics- Cluster by Fingerprink 1-2 #1.1 = Copy )
— {:'i_l Cheminformatics- Cluster by Fingerprink 1-3 #2.2 o Pashe New KNIME Workflow Wizard
= m Cheminfarmatics- Cluster by Fingerprink 1-4 #2.5 $¢ Delets Create a new KNIME workflow,
‘ {:'EI Cherinformatics- Database analysis 1 #2.1
{:"El Cheminformatics- Database analysis 1-2 #2.1 Ulehid=00
Renams, ..

{:i_l —heminformatics- Maximum Common Substruckure Sean
{:'i_l Cherinformatics- Maximurm Common Substructure Seal <5 Import KMIME workFlow, .
m —herminformatics- Maximum Common Substructure Sean
{:'EI Cherinformatics- Maximurm Common Substructure Sean

Mame af the workFlow ko create: | <MNIME_project

5% Expork KMNIME workflow, ..

{:"El —heminformatics- Maximum Common Subsktructure Seal workFlow Yariables. . . Workspace destination: I JExamples/Cherminformatics Browse. .. |
{:i_l heminformatics- Select Diverse Molecules #1.1

{:'i_l Cheminformatics- Similarity Search 1 #2.0 Configure. ..

m Cheminformatics- Similarity Search 1-2 #2.1 Execute, ..

{:'EI Cherinformatics- Subskructure search #2.0 Cancel Execution

EEHEJ Docking and post-processing- Ensemble Docking #2.1

: Resek —
{:i_l Diocking and post-processing- IFD 1 #2.9 Firish I Cancel

| | F-L 8T rimelimm msmd meeb oo sime . TEF 1o s O A ik ek TREAFraaFime




={-Nalels[

Phase Shape

« Connectors

- Node status

Molecule Reader
Execute and open wiew
[E=Tple=
= node name and description
'Ek Wiew: Log output of Phase Shape

I.l-
U

Shape guery structure

Molecule Peader

(2} 0 Scresning @

Using MMod atom tvpes

¥

=)

LigFrepped stuchures to screen

A gcreening results - 2:€

File

_1ol x|

Table "default” - Rows: 26 I Spec - Column: 1 | Froperties | Flow Yariables |

° Roowe ID BAcT

I n p u t a n d O ut p u t Rowlz7F Molecule: S00007027 #akboms:. ..
Rowlz5 Molecule: S00007029 #akoms:. ..

Rowl71 Molecule: S00005361 #akboms:. ..

d a ta ta b I e S RowzZ0 Molecule: S00009109 #atoms: ...
Rowzz1 Molecule: 500009111 #akoms:. ..

ROWZZ2E Molecule: S00009129 #akoms:. ..

Rowa00 Molecule: S00015549 #akboms:. ..

RowG1Z Molecule: S000157335 #akoms:. ..

A Dialog - 2:8231 - Phase Shape {Using MM™od atom Eype: = |I:I|5|

File

PhaseShape I Job conkrol I Flows Yariables | Memory Policy |

Column containing shape input

Column containing ligand input Iﬁ T - I

— Cubpul ColOmm T ST

= Input plus Cukbpuk
* Output replaces Inpuk
= Cukput only

Akom bypes to use For volume scoring: IMacroMDdeI - I

—Conformers

I+ Generate conformers

FMaximum number of conformers IIEID

Retain up to IID conformers per rokatable bond

Conformational energy window {in kcalfmol) I25.D

amide bonds: I'u'ar\,.-' conformation - I

Search Methods: Irapid - I

Maximurm number of alignments ta report: |1

[T 3Scorein place
v  Filter out confarmers with similarity below (0-1): ID.S

™ Include polar bydrogens

( (o 4 I .ﬂu:D Cancel
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Import and export workflows

« File > Import KNIME workflow / Export KNIME workflow
or under the pop-up menu of a Workflow Project group

« Import from another workspace or an archive file (zip)

- Select 1 or several workflows > export as a zip file
Exclude or not the cached data from the exported file

Anpor 1ol x Arwpors ol

Export KNIME workflows = Wokflow Import Selection ~—
Exports a KMIME workflow, Select the workflows to import,
Saurce:

Select workFlow(s) ko expork: | ! Seleck... I * Seleck rook direckorys Browse, ., I

Export File mame {=zip): I A Documents and Settingshjocmozzichknime-export. zip Seleck, .. I i Seleck archive File: Browse, .., I
I —
Eﬂs — Targek:

- Fr = |
v Exclude data from expor Select destination: | f=Eugs Browise. ..
=[]l E=amples = —WarkFlows:

----- & cheminformatics- Cluster by Fingerprint 1 22,1 |

----- & cheminFormatics- Cluster by Fingerprink 1-2 #1.1 Select All I
----- Ell_ﬁa__l Cherminformatics- Cluster by Fingerprint 1-3 #2.2

----- FA cheminfFarmatics- Cluster by Fingerprint 1-4 #2.5 Dreselect Al

----- 1Al cheminformatics- Cratabase analysis 1 #2,1

----- FA CheminfFarmatics- Database analysis 1-2 #2.1

----- 10L&l cheminFarmatics- Maximum Common Substructure Search 1 22.0 I ¥ Copy projects into workspace
-

..... I_Il'_h e P rem —kimm B —virmaaes e s Taabmbin sk s Smmwemb 4 T D

| Finish I Cancel I = Back [exk = I | Fimish I Cancel




Tips and tricks

Save regularly the changes. Since KNIME 2.10 there is an auto save functionality but it isn’t on
by default.

Save while running calculations (see Preferences p)
Multiple undo and redo apply on workflow edition (execution data lost though)

The KNIME desktop isn’t based on a client-server architecture. If you close the KNIME instance
while a calculation is running it won’ t kill it nor you will be able to recover the results when
opening the workflow again.
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Node descriptions. Also accessible from Help > Help content > Knime > Node descriptions

Type in search field and inspect the configuration panel

Product page

http://www.schrodinger.com/KNIME-Extensions

New Features, New Features Slides, KNIME Overview

Schroédinger KNIME manual
Schrodinger FAQs

Workflow page (examples)

$SCHRODINGER/docs/knime/user_manual/knil3 _user _manual.pdf

http://www.schrodinger.com/kb

http://www.schrodinger.com/knimeworkflows/

Schrodinger’s extensions webex http://www.schrodinger.com/seminarprior/19/24/
KNIME.org

— Workflow examples (preconfigured server access in KNIME explorer)

— Screencast http://www.knime.com/introduction/screencasts
— Forum http://www.knime.org/forum/

SCHRODINGER.
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KNIME desktop GUI  »

- Preferences

- Advanced node functionalities

- Errors, warnings and Console information
- Flow variables and workflow variables

- Metanodes

- Memory limit

 Tips and tricks
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KNIME desktop specificities <

- Stepwise execution
- Data table column types and conversion

SCHRODINGER.



Stepwise execution

«  Only stepwise execution
Ideal to take advantage of Schrodinger’ s jobcontrol infrastructure

- No predefined execution order for non connected branches. Use the flow variable ports [KNIME
2.3]

- Data cached at each step
- Preferences > KNIME > Maximum working threads far all nodes
- 1:1 connection between nodes (use the concatenate node to combine input flows)

SCHRODINGER.



Data table column types and conversion

- KNIME relies on strict data table column typing

- Converter nodes:
— Double to Int (integer), String to number, Number to string
— Molecule type cast (but no Maestro conversion)
— Openbabel, CDK to molecule, Molecule to CDK
 In the Schrddinger extensions:
— String-to-type
— Molecule-to-MAE, MAE-to-Pdb, MAE-to-SD, MAE-to-Smiles, MAE-to-mol2, SD-to-smiles

— Canvas object converters

SCHRODINGER.



Schrodinger specific cell types

« Structures: Maestro, Sequence, Alignment

- Several files: Glide grid, Phase Hypothesis

- Desmond trajectory

- Binary formats: Canvas fingerprint and matrix

Fow I ﬁ T S =_m_title I activ % mMolecular ingerprints in B - |I:|| HI
Fowml Molecule: S #fatoms:. .. 3 1 File
Rowz Molecule: 14 H 1AET 1
Table "default" - R, i1 - : i
RO Molecule: 1AC4 #atoms:. .. |1ACS 1 A Alignments in MaceEriti aws: 1 | Spec - Column: 1 | Properties |
FLowet : 2ASE 1 Fie Row ID 5! FingerPrint
oS Molzcule: 2054 #atoms: 142554 1 Rowil Fingerprink: size=1703936 bykes, 32 bit precision
RLowE Maolecule: ZEUG #atoms:. .. [ZEUQ 1 Soec - Column: 10 |
Fow? Molecule: 2453 #atoms: 1353|2453 1 Table "default” - Rows: 1
RS Molecule: 1AEE #atoms: 12|{1AEE 1 Eaw IO ﬁ Alignment |
—‘ i
Flows #CTs: 20D ZELIR. 1 Rowel #aolignments: 517 10O =]
Row10 : 1AEL 1 i
Fowll Malecule: 1AE] #atoms: 14 |1AE] 1 I =
Rowlz #CTs: 5 ZELL 1 2 Glide Grid - 8:73 - Glic Table "default” - Raows: 1 I Spec - Calumn: 1 | Properties |
T R —— #CTs: 3 él'ﬁ'E:E 1 File Raow IC @ Zaraskatrix
= Table "default” - Rows: 2 I Spec - Colurnr Rowl Zanavs Makrix: size=5911626 bytes
ile
“ “ Row IC Slidesrid
Table "default” - Rows: 1 I Spec - Column: 1 | PrDDEFtiBSI E — g
Fowal isrid Prefix="grid_1bI7" zipped
Row I g Sequence Rowz iorid Prefix="grid_1bl7 _altered" zipped
Fowl Sequence length: 293

Readers and writers, converters
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KNIME workbench nodes «

- KNIME workbench nodes
- Data manipulation nodes
- Data exchange

SCHRODINGER.



KNIME workbench nodes

[ gelg IO

E} Daktabase
% Daka Manipulation
---‘Q i Data Views
[+ X Statistics
@ Mining

, . Chermiskry

[+ Mg Distance Matrix
3 Loop Suppork
[+ '&™ Meta

I—-_—_} Misc

[ & KMIME Labs
-l Time Series

[+ 1= Pvthon

o R R

“ Reporting

[#] =y als

I/O nodes for reading and writing data from files and databases

Data manipulation nodes for managing the internal data tables that are
used to pass information between nodes

Charting and plotting tools
Loop support, time Series, Distance matrix

Statistics and data mining nodes (Mining, Weka) such as clustering, neural
networks, decision trees, Lib SVM

R statistical computation
Basic chemistry-aware nodes (CDK)
very limited, see Schrodinger extension nodes »
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The most often used nodes for data manipulation

- Row filter, Row splitter and Sorter
« Column filter, Column resorter, Column combiner and Rename
- Joiner (see also Schrddinger Look up and add column node ») and Concatenate (only 2 inputs)

nnnnnnnnnnn

And also:
- Java snippet, RowID and GroupBy node »
- Schrddinger nodes for data manipulation »

SCHRODINGER.



Data exchange

. - As text files: File reader and csv writer nodes
i « In Excel format: xls reader and xIs writer nodes
%iARFFReader
« Between workflows: table reader and table writer nodes

,5 Table Reader
enae PMML Reader
€] xLs rReader
% Model Reader

~ -@ Write

@ © See also among the Schrodinger nodes:
Z:v&w — Schrddinger reader and writer nodes
NS — CSV reader (read several files)

— View CSV >

SCHRODINGER.



KNIME workbench nodes >

« KNIME.com Labs nodes

 Scripting and run a third party tool

- Java snippet

- RowlD

« Group by

- Miscellaneous nodes: Interactive table, Math formula, CDK Sketcher
+ Plotting facilities

- Looping functionalities - Basics

- Model building nodes

SCHRODINGER.



Schrodinger extensions specificities <

Canvas 2D renderer
Grouped structures in a cell
Output column structure options

Jobcontrol tab

SCHRODINGER.



Canvas 2D renderer

« Preferences > KNIME > Preferred renderer

Preferences LM
A Molecules in Maestro formak - 5:4 - |I:I|i| — -y

File: | type filter text ‘ Preferred Renderers S~ AR l
Table "default” - Raws: 1347 I Stz — Col b 1 I Properties I . A | Selectthe preferred renderer that should be used in table view
Ry IO ﬁ T I Data Management reports for any available data type. The selection for data type[
— Maestra Malecule Summary General that have only one renderer is disabled.
Maestra File Help » Basic
Rowl Install/Update .
Yaoa » Biology
KNIME ~ Chemistry
o Chemistry Maestro [Maestro Molecule Summary ~ |
- Pibe < Mol2 |MoIZ Molecule Summa vJ
KNIME Explorer 3

m

KNIME GUI SDF [SD Molecule Summary v| |
Row3 O/\D Master Key -
Smiles | Canvas 2D-INI v|

Meta Info Preferences

' Network CML String
Open Street Map
o " | Perl CTab CTab String

Preferred Renderers
Report Designer

A N |_“\]/ﬂ“H hl Schrodinger Inchi Default
| »

Plug-in Devel t
| g i Molfile Melfile String

hiernDraw XMI CDXML String

Report Design 3
Run/Debug Racry Rxn String
l Team
I Default " \
Sybyl Line Notation | Default !
» Other |
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Grouped structures in a cell

« #CTs: number of structures
- Set of conformations, Glide poses, Ligprep forms...
- Group and ungroup nodes, match option

Also grouped SD, mol2

* pialog - 7:37 - Group MAE (g — 1Ol x|

File:

AT S s title | | acti
Y MAECollapser | Flow variables | General Hade Settings |

Molecule: 14C3 #atoms: ... [14C3 1

Molecule: 1AET #atoms: 13[1AET 1 Suggs i SEUEUE

Molecule: 1404 #atoms:. .. |[14AC4 1 ~ Tnput plus Cutput

i 2ASE 1 i ©Output replaces Input

Molecule: 2454 #atoms: 14|2454 1 & Output only

Molecule: ZEUC #atoms: ... [ZEUG 1

Molecdles, 2453 #aktoms: 13[2453 1 @l § MCs_ID LI

Molecule? 1AEE #atoms: 12|1AEE 1

#CTs: 2 2ELR 1

#iCTs: 3 14EU 1 - ) I—_l
Column containing column input to be collapsed : ﬁ T -

Molecule: 1AE] #atoms; 14 |1AE] 1

#T=: 3 SELL 1 Add index property [

#iCTs: 3 1AED 1

O Apply Cancel
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Output column structure options

. |nput p|us Output’ Output rep|aces |nput’ Output On|y Job control | Flow Varisbles | General Node Settings |
Column containing input : |_;[

Cukpuk Column Struckure

- Extract MAE properties, Set MAE properties and delete
MAE properties nodes

i~ Input plus Qukpuk
i+ Cubput replaces Inpuk
i Cukpuk anly

Match Imput W

columns m and/or new columns

Set mae properties]

[ Extract mae ] [

properties

=) "

properties

Delete mae ]

Writer

JW’”“WP
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Output column structure options

Extract MAE MacroModel
Molecule Readar Properties Minimizmtion Job control I Flows Wariables I General Mode Setktings I Taxt Viewear

Column conkaining inpuk I - I 4[>E

Cukput Caolumn Structure

Set of ligands Compound in Output only " Input plus Sukput Only the output structures

MacroModal % Cutput replaces Inpuk
Minimiation i Oukpuk anly

Makch Input v ﬁ

Text Viewear

Input plus output Input structures, compound information and minimized output structures
MacroModel
Minimimtion Text VWiewar
Output replaces input Input compound information and minimized output structures
=" Tabla Wiew - 2:1L58 - Text Viewer (Input structures, compound information and minimized output structures)
File Hilite Nawvigation Yiew Duwut _
Fow ID CT_input 5 s_knime_origin_directory o s knim...|S s_knim... |& s_m_entry_... | S S_m_t|1:eﬁCT
FowO Molecule: 25 #Fatoms: .. tmp/lnime_workflow_example_data/ligan... |S0lig. mae worlkstatio. . [dl-400mw-cul... |25 Molecule: 25 #atoms: ...
Fowl Molecule: 141500 &at. .. |/imp/lnime_workflow_example_data/ligan... |S0lig. mae worlkstatio. . [dl-400mw-—-cul... |14 1500 Molecule: 141500 #at. ..
Fow2 Molecule: 1519243 &at. .. |/timp/lnime_workflow_example_data/ligan... |S0lig. mae worlkstatio. | [cdl-400mw-cul... |15 1943 Molecule: 151945 #at. ..
Fow?z= Molecule: 185006 Fat. .. |/timp/lknime_workflow_example_data/ligan... |S0lig. mae worlkstatio. . [dl-400mw-—cul... |1&5 000G Molecule: 165006 #at. ..
Fow Molecule: 177&1a Fat .. |/imp/lnime_workflow_example_data/ligan... |S0lig. mae worlkstatio. . [dl-400mw-cul.. . |177&1& Molecule: 177& 16 #at. ..
Fows Molecule: 184284 &at. .. |/imp/lknime_workflow_example_data/ligan... |S0lig. mae worlkstatio. . [dl-400mw-cul... |184284 Molecule: 184284 #at. ..
Fowa Molecule: 122459 &at. .. |/timp/lknime_workflow_example_data/ligan... |S0lig. mae worlkstatio. . [dl-400mw-cul... |192459 Molecule: 1922459 #at. ..
Fow7 Molecule: 220782 &at. .. |/timp/lknime_workflow_example_data/ligan... |S0lig. mae worlkstatio. . [cdl-400mw-cul... |2290782 Molecule: 290782 #at. ..
Fowg Molecule: 224aa9 Fat. . J/imp/lenime _workflow_example_data/ligan... |S0lig. mae worlkstatio. . [dl-400mw-cul... |224569 Molecule: 234659 #at... )
Fowa olecule: 299636 #EI.L/ Jampflenime _workflow_example_data/ligan. .. |5 0lig. mae workstatio. .. [dl-400mw-cul... |Z229536 olecule: 299636 #EI.L/
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Jobcontrol

% Dialog - 2:75 - Glide Multiple Ligand Docking — |I:I|5|

File

Settings | Ligands | Conskrainks I Quktpuk Job conkral I Flow Yariables I zeneral Node Settings I

Muriter of subjobs |2III [

- Exclude — Selec clude

Columnis): I Search | Set ta Default I Columnis): I Search I

[ Highlight all search hits I~ Highlight all search hits

add ==

|| _—Hosthame Sevailable # processaors [ add all =z

< clusker 10 /
| i == FEMOVE

=< remove all

IH-:-stnamE: #* = .ﬁ.xmihs\# process, ..
{localhost 1( z )

~—_

o] 4 apply Cancel
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Schrodinger extensions specificities -

- Schrodinger preferences
 Start-up script options
- Access to flow variables

SCHRODINGER.



Schrodinger nodes

- Schrodinger node repository
- Configuration panel visual coherence

- Nodes of general use:
— Readers and converters
— Run Maestro and Run Maestro command
— Structure manipulation
— Data manipulation and viewers
— Scripting

-  KNIME workflow webpage

SCHRODINGER.



Run on Linux, Mac and Windows

32 and 64 bit

Add our extensions to an existing KNIME
installation using the update site
150+ nodes covering the whole

Schrodinger Suite

Molecular Mechanics

- MacroModel Single Point Energy
- MacroModel Minimization

- MacroModel Coordinate Scan

- ConfGen Standard

- ConfGen

- Conformational Search

- Conformational Search and Cluster
- Premin

- Impref

- Uffmin

Quantum Mechanics

- Jaguar Single Point Energy

- Jaguar Minimization

- NMR Shielding Constants

- Jaguar Charges

Cheminformatics
Fingerprint Based Tools

- Fingerprint Generation

- Generate Pairwise Matrix

- Generate Pairwise Matrix (2 Inputs)

- Similarity Matrix (from Molecules)

- Dissimilarity Selection (from Matrix)

- Build Report for Clustering (from Matrix)

- Hierarchical Clustering (from Matrix)
Filters and Mining Tools

- Maximum Common Substructure Search

- Substructure Search

- REOS Filter

- Structure Filter
Utilities and Converters

- Principal Components

- Multi-dimensional Scaling

- Combine Fingerprints

- Concatenate Bitvectors

- Convert Fingerprint to Bitvector

- Convert Fingerprint to Table

- Convert Matrix to Table

- Convert Table to FingerPrint

- Convert Table to Matrix

- Convert Bitvector to FingerPrint
Modeling

- Bayes Classification Model Building

Pharmacophore Modeling

- Phase Shape

- Phase DB Query

- Phase File Query

- Phase DB Creation

- Phase Hypothesis Identification

Docking and Scoring

- Glide Grid Generation

- Glide Ligand Docking

- Glide Multiple Ligand Docking

- XP Visualizer
Post-processing

- Prime MM-GBSA

- Embrace Minimization

- Strain Rescore

- Pose Entropy

- Pose Filter

- Glide Ensemble Merge

- Glide Merge

Protein Structure Prediction

- BLAST

- Prime Build Homology Model

- Prime Side Chain Sampling

- Prime Minimization

SCHRODINGER.



nodes

Workflows
Protein Preparation

- Protein Preparation Wizard

- Protein Assignment
Induced-fit docking

- IFD and individual steps

Ligand Preparation

- LigPrep

- Ligprep individual tools (lonizer,

Desalter, Neutralizer...)

- Epik

Property Generation

- QikProp

- Molecular Descriptors

- Calculate properties

Filtering

- Ligfilter

- Ligparse

- Property Filter (Propfilter)

Scripting
- Run Maestro Command

- Chemistry External Tool 0:1, 1:0, 1:1,

1:2, 2:1 and 2:2 nodes

- Python Script 0:1, 1:0, 1:1, 1:2, 2:1 and

2:2 nodes

Desmond
- System builder
- Molecular Dynamics

- Trajectory extract frames and manipulation

- Trajectory reader, CMS reader
Reporting

- Run Maestro

- Run Canvas

- View CSV (open xIs/ooffice)

- Text Viewer

Tools
Combinatorial Libraries
- CombiGlide Library Enumeration
- CombiGlide Reagent Preparation
Fragments
- Fragment Joiner
- Fragments from Molecules
Data Manipulation
Compare Ligands
Lookup and Add Columns
Group MAE
Ungroup MAE

Structure Manipulation
- Add Hydrogens
- Delete Atoms
- Split by Structure
- MAE Parser
- Extract MAE Properties
- Delete MAE Properties
- Set MAE Properties
- Set Molecule Title
- Set MAE Index
Utilities
- Get PDB
- Align Binding Sites
- Protein Structure Alignment
- Prime Fix
- RMSD
- Assign Bond Orders
- Unique Title Check
- PDB Name
- SD Format Checker
- Generate Smarts
- Unique Smiles
- Entropy Calculation
- RRHO Entropy
- Boltzmann Population
- Volume Overlap Matrix

Readers/Writers

- CSV Reader

- Molecule Reader

- SD, PDB, Mol2 Reader nodes
- Sequence Reader

- Alignment Reader

- Fingerprint Reader

- Hypothesis Reader

- Glide Grid Reader

- Glide Multiple Grid Reader

- Variable Based Glide Grid Reader
- Molecule Writer

- Sequence Writer

- Alignment Writer

- Hypothesis Writer

- Fingerprint Writer
Converters

- Molecule-to-MAE

- MAE-to-Pdb, to-SD, to-Smiles and to-Mol2

- SD-to-Smiles

- PoseViewer-to-Complexes

- Complexes-to-PoseViewers

- String-to-Type

- Hartree-to-kcal/mol Converter
- kJ-to-kcal Converter

SCHRODINGER.



Visual Coherence — Maestro vs. KNIME

Read in
Ligands

T

(=g
Read 2D Ligandg

LigPrep

Use structures from:| File

File name:

Filter criteria file:

Create... H Browse.. ]

Force field:| oPLS 2005 %

lonization:
Retain original state

Meutralize (best for QikProp)

@ Generate possible states attarget pH: | 7.0 | +/- 2.0

Using:
@ lonizer
Epik
Add metal binding states

| Desalt || Generate tautomers

Sterecisomers
Computation:

@ Retain specified chiralities (wary other chiral centers)
Determine chiralities from 3D structure

Generate all combinations

Generate at most: |32 | per ligand

Generate low energy ring conformations: | 1 per ligand

Dutput format: @ Maestro SDF

Read in
Grid

|' A Dialog - 2:3 - LigPrep (2D -= 3D)

1/ Ligprep r Job control r Flow Variables rGeneral Mode Settings

Column containing input :

Output Column Structure
) Input plus Output
@ Output replaces Input

) Qutput only

perty Filter
ypfilter)

Match Input

Force field] OPLS_2005 | v |

lonization:
) Retain original state

0 Neutralize (best for QikProp)

@ Generate possible states at target pH: [7.0 +/-[2.0

Using:

@ lonizer

i Epik
[] Add metal binding states

Desalt Generate tautomers

Sterecisomers
Computation:
@ Retain specified chiralities fvary other chiral centers)

) Determine chiralities from 3D structure

) Generate all combinations
Generate at most: |22 per ligand

Generate low energy ring conformations: |1 per ligand

outpur ype: [aestro <]

View
Results

Run Maestro

=T ]

Mode 105

o< ]I
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Nodes of general use - Readers and converters

- Molecule reader, SD reader... Glide grid reader...

- Converters (Maestro, mae.gz, SD, sd.gz, mol2, PDB, smiles) including Molecule to MAE,
string to type. Canvas converters (Matrix, Fingerprint, Bitvector from and to table). SD

format checker
- Pose viewer to complexes and Complexes to PoseViewer

4 Dialog - 4:410:13 - String-to-Type - |I:I|£|

SEringToType I Flow Yariables I zeneral Mode Settings I

4 Dialog - 4:410:408 - Complexes-to-Pose¥iewers — |I:I|1
- Conskrainks
File
. ol Cugkpuk T
ComplexestoPosetiewer I Flowe Wariables | General Mode Settingsl S o oumn m— o dL;PU = =~
s_m_title no bvpe selecte -
5 =_knime_origin_directory =no kype selecked = =1
Column containing input ; Iﬁ T - I S s_knime_origin_file_name <no bype selected > =l
S5 s_knime_origin_hostname =no bype selecked = =1
5 s_m_entry_id =no bype selecked = =1
Include Input [ 5 =_m_entry_name =no kype selecked = =1

N0 fype selected =

S s _pdb PDE_CRYST1_Space_Group
S s_pdb_PDE_ID

{* Extract receptor and ligand S s_user PDE_fitle aligriment
= Extract ligand Maeskro
i~ Extrack recepkor Molz
Pdb
Opkional A5L expression ko identify the ligand molecule From a receptor-ligand cormplex =df
SequUence
Smiles
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Run maestro command and Run Maestro

A Dialog - 0:416 - Run Maestro Comma
File

MaestroCmd I Flow Yariables | Memory Palicy ]

Column containing input : I CT ¥ I

~ Output Column Structure
" Input plus Output
" OQutput replaces Input
(" Qutput only

@mmand for each input row D’

Command line(s):

o maestro L0211 C\TEMS
| 8% Ry o= LA
Ra
~
- P
-
/-
z_w
.~ »
L

-

- &+ S

Moestro Brojct ot Wew Quplay Jooks Sppkcators Worflows Sowts Heb
‘ -.‘u-z‘."\-.i._i“- fal D ;.

+

-a Dialog - 1:9720 - Run Maestro(Mutated)

File

entrygroupwsinclude selected isexp=true
undisplayatom atom.ele H and /CO-HO/

repbond rep=tube
repatombonds mol.atoms 5-150
repatom rep=ballnstick

repatom res.nwn 329
colorscheme
labelatom
labelatom
labelatom atom.nwn 1662

scheme=Entry all
resnum=true
resname=true

Maestro | Flow Variables I Memary Polir_yl

Column containing input : ﬁ CT -

|:| Export structures to Maestro project:

Export grouped cells

[] Column containing group value | D delta_Potential_energy - |
Import &ll Surface columns

Additional String on Command Line

OK I

Apply l C

Command Script:

entryselectall
entrywsinclude

colorscheme

scheme="Entry ID" all
fit all

m

ok ||

homibond and holdeonary
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Nodes of general use - Structure manipulation

. [~ Short Calumn Marmes in Cukpok
- Set MAE t
e ro e r I eS Rescan imput v Rescan Inpuk Aukomakically
- Exclude ~ Select = Include
Colurngs): I Search | Colurmnis): I Search |
[ Highlight all search hits [~ Highlight all search hiks
add = |
5 s_knime_origin_directory 5 s_m_title
S s_knime_origin_file_name add all = | S s_knime_origin_hostname
5 s_m_entry_name E] r_rrmod_|
7 << remaove | I # akoms
I | #bonds
. <= remove all |
A Dialog - 6:161 - Set MAE Properties (for the k& D
Fila D Mew Property:
i User-defined property type
MAESetProperties I Flovy Wariables I General Node Se ¥ Skring Integer  Double
Colurn conkaining input ; Iﬁ T l I
Cukput Column Skruckure add user-defined ==
" Input plus Oukpuk
{+ Cutput replaces Inpuk
" Oukput anly oK | apply | Cancel |
Set all properties to column names Set selected properties bo calumn names
Clear all properties :
e Extract MAE propert
— Properties X ra C rO e r I e S
Column Mame Colurmn Type Prefixfsource Property: Actual Property
=_knime_origin_. .. [String knime origin_directory =_knime_origin_directory
=_knime_origin_... [Sktring knirne origin_file_narme =_knime_origin_file_name
s_knime_origin_. .. |String knime origin_hostname s_knime_origin_hostname
s_m_enktry _name [Skring m
=_m_title Skring m
S ——— SCHRODINGER




Nodes of general use - Structure manipulation

- Extract and Set MAE properties

« Group and Ungroup, Set MAE index
« MAE parser

- Split by structure, Delete atoms

- Compare ligands

« Unique smiles, Unique title check, Lidfilter,
Align binding sites, RMSD,

VOIume Overlap ma’trlx"' _‘%h&» 5o i D—@ Colurmn containing inpuk : Im

rr. u
crie =) — Oukput Calurin Skruckure
upigque concatenate
A Atom properties - 2:1451:1100 - MAE Parser i Input plus Sukpuk

File
rr Table "default” - Rows: 887 rSpec - Columns: 35 |/ Properties |

Row D boct—id b atom-ic | icmem... |[Dromex D remoy . |Drom_z_ b imore... | S s_m_in...
Fow 1 41.858 7. 688 24. 757 100

f+ output replaces Input

i oukput anly

wi
—

Row 2 41.794 8.206 24.854 100
Row 3 41. 808 5. 775 25 963 100

wn

ASL Expression Iat-:lm.ele H

Fow <
Fow 5
Fow &
FEow 7

|

42.111 F.042 23.642 101
42.121 .68 22.362 101
41.047 7295 21.454 101
40.54 5.12 21.287 101

|

FEow 8
Fow 9
Eow 10

4z 446 F.282 21.676 101
44.559 F.7EBE 22.399 101
45 301 = a5 3 23 BB 1oL

R
| 80|00 [ [ s T |
rd [ [ = [ra e [ra T = ra
R Y E A E A E E R
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Nodes of general use - Data manipulation and viewers

% Dialog - 4:30 - Lookup and Add Columns { - |EI|5|

« Look up and add columns Fie

LookupAndAdd I Flow Wariables | General Node Settings |

- Run Spreadsheet viewer(OpenOffice/Excel)

Key column ; I 5 MIs_ID - I
® Table Vlewer Lookup column : I 85 s_ranvas_MZs_ID » I
ol Include colurn &
Fils  Hilite HNavigation View Cubpok
Row 10 BT Lug Lag_jnput Include One Colurmn [

STARTUP COMMAND:

time fusy/logalSechro=latest / macgronodsl=v37IL1Ldn inug =s06_64 Shmin

Include &ll Columns [

Fowl FCTs 4 MMEHARE_R¥ED: /aer/loocal/echro=latsst/munehars=rlBZ1ZdinsLdnag=xl6_54
TobID: workstationZ-3-4mslebbE Add String to column names in Input 2 (if duplicate) I_Fu:uuru:l
STARTUR COMMANL : .
vime Juse/local/schro-lacest/nacronodel-va7Eil1l/bin/Linuk-u86_d /buin Lise Hash {KEEFI al MIEEEEEEN data in ITIEITIEIF‘:,":I p
Rowz nRuw: Rowl Colur Log_input Type: LogFileCell ‘Jﬂjﬁl
Files
STARTUP COMMAND: =]
time fusc/local/schro-latest/macromodel-w97311/bin/Linu-x86_od/bnin O | apphy | Cancel |
MMEHARE _EXEC: Auar/local/achio=lateat/unahare=v182128 /hin/Linux-x86_64
Row3
JobIlk: workstationZ-3-daelfibbz
BatchMin ¥9.7 Fuild 97211 Atarving Time Z3-0ct=Z008 12:55:59
Mt ragnes resoreed, 0 Fehredingsr, HE (A Preferences
) Preferences O x
ALl rights reserved, —I—I—I
Confien V2.l Fuild 21211 I Eype Filker text Schrﬁdinger <:3 - B
Input filename: mmwconfgen job 5122906853 in 1.mae [#- General =g
ourput Cilename: anconfgen_job_S1EZREE53_1=0ut. nag Help Senidelnway ¢lonel prelEenes
Turning on debug switch 3 InstallfUpdate Directory For temparaty files I c\TEMP Erowse... |
Atom-type file; Ausr/local/schro-latest/mmshare-vl0ala/bin/Linux-x80_od/.. /., /datasato E1- KMIME I _I
. Ty T _ Default Host Iocalhast (2 -
Force field: /usr/local/achro-latest/uacrouodsl-va7211/Bin/Linux-x86_64/.. /.. /data/0PL PR Che”EStry ) [¥ Delete temporary Filss after a node successfully executes
4 2005, £1d - Database Driver P ¥ ¥
Read 20 Aavoma, ATEUCCUER name, 17 ANy, appears on nest lines ~ KMNIME GLII Murnber of lan lic {2} ey eIs T St l g
mol_0004 - Master Key
CGEN: Using ring conformation library. il - Meta Info Preferences en Office Spreadsheet Command Line I UUCEI|C/’/
Recheck license |
Row; IRUWI

f
Caliirir; [Log_input — |— — Clozs
Ty |LngFII|C|II
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KNIME Workflows Available for Download

Product Suites Support \ News & Events

Home » Resources & Downloads » KNIME Workflows

KNIME Workflows

Trials/Sales Quote Downloads Scripts KNIME Workflows Python API Citations Free| Cheminformatics
1
Cluster by Fingerprint: Cluster structures by fingerprints and Inspect 03/17/2012
| - » the clustering statistics to choose a good numbaer of clusters. Create
KNIME Workflows KNIME Workflows or “Click here” for KNIME Workflows fof automatically the optimum number of clusters based on the Kelley
KNIME Workflows for Schrédinger Suite 2013-3 can be downloaded fron penalty. Select diverse representatives per cluster. [1 (2.1), 1-2 (1.2),
Select Workflows 1-3 (2.3), 14 (2.7)] [Requires;: Canvas]
Cheminformatics If you require the workflows for Schrddinger Suite 2013-2, please click ha Database Analysis: Assess the coverage of a database from the 03/17/2012

distribution of the distance to the nearest nelghbor of each molecule

Docking / Docking Post- in the database, List the three most similar compounds for each

Below are many useful workflows for performing automation, customizatid

rocessin 7 25305 : z compound in the database. [1 (3.7), 1-2 (3.7)] [Requires: Canvas
” ¢ augmentation to the Schridinger Suite. The workflows additionally providé P ( @.7a{ -
General Tools sclentists to create custom workflows. Check back regularly, as improver Maximum Common Substructure Search (MCSS): Create all 04/01/2011
Labs workflows and new workflows are added frequently, Send requests for imjg possible MCS groups and list the groups Identified. Inspect the

compounds in the first group and list the compounds that arent
Iinciuded In this group. List the MCS groups that contaln a compound
of interest. Create all the groups with the option limiting each
compound to at most one MCS group and present the structures In

new workflows to help@schrodinger.com.
Library Design

Molecular Dynamics these groups in a matrix. [1(2.1), 1-2 (2.1), 1-3 (2.1), 14 (2.1)]
_ [Requires: Canvas]
Pharmacophore Modeling Select Workflows
Protein Modeling Listed below are example KNIME Workflows that utilize many of the Schi Select Diverse Molecules: Pick diverse molecules from a library and 11/02/2009
: Inspect the structures. (1 (1.1)] [Requires: Canvas]
Quantum Mechanics (Nodes) as well as many other built-in tools.
Similarity Search: Find the most similar compounds to a sketched 04/29/2013
Real World Examples molecule in a database. Screen the same database against saveral
Workbench « Cheminformatics query structures. [1(2.1), 1-2 (3.7)] [Requires: Canvas]
« Docking / Docking Post-processing
Important Notes « General Tools Substructure Search: Search a set of structures against a sketched 04/29/2013
- Labs query molecule or SMARTS pattems. Report the compounds that
« Library Design don't pass ail the REOS fiiters. [1 (2.1), 1-2 (5.1)] [Requires: Canvas]
« Metanodes
« Molecular Dynamics
= Molecular Mechanics Docking / Docking Post-processing
= Pharmacophore Modeling
« Protein Modeling

Quantum Mechanics SiteMap: A set of PDB structures is prepared, possible binding sites 04/2902013

identified with SiteMap and visualized in Maestro. A set of ligand
binding site reglons are characterized. [(6.0)] [Requires: SiteMap]

ttp://www.schrodinger.com/knimeworkflows
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KNIME Workflows

http://www.schrodinger.com/knimeworkflows/

Cheminformatics

- AutoQSAR

- Clustering

- Database analysis

- Diversity

- MCSS

- Similarity

- Substructure

Docking

- Binding site

- Covalent docking

- Docking

- Ensemble docking

- Grid generation

- Loop over parameters

- Validate parameters

- Virtual screening
General

- Output column structure
- P450 Site of Metabolism
- Unique molecule titles
10

- KNIME-Maestro connector
- Live Design

- Run PyMOL

Labs

- Parameter flow variables
Library design

- Bioisoster replacement

- Library design workshop

- Reaction-based enumeration
MD

- MD simulation

MM

- Compare conformational search methods
- Conformational search
Pharmacophore

- Phase screening

- Shape screening

Protein

- Alignment

- Bioluminate

- Build antibody

- Induced-fit docking

- Model building

- Reactive protein residues

- Sequence Converter

- Split and align multimers

- Watermap

QM

- Conformational search

- ESP

- Jaguar pKa

- QM properties

- Semiempirical

Real world

- Binding site shape clustering
- Cocrystallized ligand redocking

- Database preparation

- Protein model building

- Protein structural diversity analysis
- Sitemap and docking
Scripting

- Chemistry external tool

- Python script

- Run Maestro command
Tools

- Batch execution

- Installation

- Jobcontrol

- Workflows list
Workbench

- Group looper

- GroupBy

- Unpivot

Nodes

- Conformer cluster

- Epik

- Free nodes

- Multiple Sequence Viewer
- Readers and Writers

- Run Maestro

- Tools

- Workbench- most commonly used nodes

SCHRODINGER.
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Schrodinger nodes

« Chemistry tool nodes

- Python nodes

- Row iterator loop start

- Look up and add vs. Joiner node

« Miscellaneous nodes: Compare ligands, Set molecule title

SCHRODINGER.



IEELIEE

KNIME workbench

- GUI »

- Nodes »
Schrodinger extensions

- Specificities »

- Schrodinger nodes »

< Get started
» Advanced functionalities

50 SCHRODINGER.



KNIME workbench GUI

- Preferences

- Advanced node functionalities

- Errors, warnings and Console information
- Flow variables and workflow variables

- Metanodes

- Memory limit

 Tips and tricks

SCHRODINGER.



Preferences > KNIME

- Directory for temporary files (See also Schrodinger preferences »)

- KNIME GUI- disable the node reset, deletion and reconnection
confirmation

- KNIME GUI- Console view log level: recommended to change to
INFO. Example of information provided by Schrodinger nodes »

SCHRODINGER.



Advanced node functionalities

- Hovering over an input connector tells you what the node takes as input (eg Molecules in
Maestro, SMILES or SD format)

- Hovering over an output connector reports the number of rows and columns in the output table
- Comment a workflow: Node pop-up menu > Node name and description
¢ Data table > Change the renderer % Properties - 0:8233 - Extract MAE Properkties

File

Table "default” - Rows: 1347 I Spec - Columns: 42 | Properties | Flowe variables |

pow 1B I — fecailable Renderers » Defaulk pliy
RowSa6
REowmESET 0.53%, ] Standard Double
R owESaS 0,101 %% | Full Precision —
FowsS6s 0, 02% I Percentage -
Rowsv0 0.01% | & Gray Scale -
RowEr1 1.17%: | Bars
| RowEr2 0, 25%: |
| RowE7TS 0, 155 |
RowEr4 0. 02 % |
Rowars 0, 05%: |
RowS7Te 65.553% [
Rowar 7 6. 12%: ]
Rowars 13.946%: |
RowESrd 0, 125 |
RoweEs0 e |
RowEsl Fa 1 = |
RowSs2 0, 55%: |
RowEss Z0.F6%a [ ]
R rwaRisg .51 % i
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Errors, warnings and Console information

- Popup-menu > View Std output/error o corre
- Warning sign above the node status S
. . @Reset
when the node completed with potential e el
B wiew: Std oukpukferror of FPGen 1
2 Wiew: Std oukputierror of er
errors 2 :iew: :Ed DLIEELI:I'EH’DF of Ezfﬂatri
- Console information: e
INFO HierarchicalClusteringNodeModel Preparing input file '/tmp/HierarchicalClustering_in_423741.mat’ ;E EZT.;EE
INFO HierarchicalClusteringNodeModel Finished preparing file time 0.35 seconds 2, O Slries (s i Tasls ek
INFO HierarchicalClusteringNodeModel 10:42:45 11.17.2009:

Running cmdline[0]="=/usr/local/schro-latest/utilities/canvasHC -im HierarchicalClustering_in_4116794508031023741.mat -ot
HierarchicalClustering_in_4116794508031023741.tree -og HierarchicalClustering_in_4116794508031023741.csv -linkage
schrodinger -n 123'

INFO HierarchicalClusteringNodeModel Completed time 1.626 seconds

INFO HierarchicalClusteringNodeModel Preparing output

INFO HierarchicalClusteringNodeModel Finished preparing output: time 0.06 seconds

INFO LocalNodeExecutionJob Hierarchical Clustering (from Matrix) 0:2:50 End execute (2 secs)

SCHRODINGER.



Flow variables and workflow variables

- The Flow variables are used pass data between nodes on top of the connections.
- In the flow variable tab or the configuration panel for a couple of nodes:

A Dialog - 6:50 - Hierarchical Clustering (from Matrix) (Generat

=10} xj A Dialog - 0:415 - Row Splitter

File File
HeerarchicalClustering Flow Variables | General Node Settings | Filter Criteria | Flow varisbles | Memory Policy |
Setk the filter criteria for the upper port
& column_name I . I I :
—Set Filker parameter:
& linkage type I - I I —Calumn value rmakching
~ select the colurnn bo best:
S number_of_clusters I i NumberOfClusters - I | I D r i docking scors - I
; s schrodinger_plugi... I = I [ " include rows by attribute value matching criteria:
' = exclude rows by atkribuke value {— use pattern makching
" include rows by number patterm: I ;l pri [T comta
oK | Apply I Cancel | " ewxclude rows by number T | case semsitive makch [ regul:
£ include rows by raw ID " use range checking

- Global variables can also be set: with the Java snippet node »

Or in the Workflow project repository select the workflow and Workflow variables in the pop-up
menu.

See also Schrodinger specificities » and nodes to edit variables »



Metanodes

- To hide the complexity and organize a workflow
- Chose the number and type of input/output
- The metanodes open up in new tabs

A add Meta Node Wizard O] =|
A add Meta Node Wizard — 1Ol =| A

=
Select MetaMode Template e Define the number and tvpe of the desired in and out ports. o \:?
=
IF wou want to create a Mekahode with a usual number of daka in and out ports, select one; e, \‘_‘?
oktherwise click next ko define a cuskom Metaklode
Meta Mode Marme: | MetaMode 1 2
MetaMNode 0:1 MetaMode 1:1 MetaMode 1:2
In Porks: gk Porks:
ouk_1 {Dakal
Remowve I Remowve I
MetaMode 2:1 MetaMode 2:2

= Back Cuskomize = I | Finish I Cancel

= Back I Cuskomize = I Finish I Cancel I
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Memory limit

« Check the memory limit: Help > About Knime > Installation details > Configuration and search for
a line starting with "eclipse.vmargs=-Xmx" (close to the top).

« Increase the memory allocated to KNIME:
— $SCHRODINGER\knime -maxHeap 4096m
— knime —Xmx4096m (as last option in the command line)

— In $SCHRODINGER\knime-v*\bin\*\knime.ini: change -Xmx1024M into 2048M (or higher on
64 bit)

- The error message usually contain "Java heap space” when there is a KNIME is running out of
memory.

- Preferences > General > Show heap status and use the garbage collector.
- Knime and Schrodinger tools (eg Canvas) don't compete for memory.

J| QDMDF115+4 |ﬁ“
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Tips and tricks

- Copy and paste some nodes to a specific place:

Select, copy the nodes (Ctrl+C), right click where you want to paste the
nodes and select Paste in the pop-up menu.

Using Ctrl+V instead the nodes will be pasted a little below the original ones.

- The keyboard shortcuts for items on the menus are listed as usual with the
menu item. In File > Preferences > General > Keys you can view all the key
bindings to commands, modify the bindings, and create your own shortcuts.

« All the branches can be run at the same time using the GUI toolbar Execute
all executable nodes button. See also Cancel all running nodes.

SCHRODINGER.



Known issues

 If you can’t save the workflow with a Java heap space error try to disconnect
the last node or run the garbage collector.

SCHRODINGER.



KNIME workbench GUI

- Report designer
 Global variables
- Batch execution
 Tips and tricks

SCHRODINGER.



KNIME workbench node

« KNIME.com Labs nodes

- Scripting and run a third party tool

- Java snippet use-cases

- Manipulate the table row IDs using the RowID node

- Aggregation using the GroupBy node

- Miscellaneous nodes: Interactive table, Math formula, CDK Sketcher
+ Plotting facilities

- Looping functionalities- Basics

- Model building nodes

SCHRODINGER.



KNIME.com Labs nodes

- Pipeline Pilot Connector (other way around?)
- Web Service client, etc
Specific update site: http://labs.knime.org/

SCHRODINGER.



Scripting and run a third party tool

- Java snippet »

- Jython and Schrodinger Python nodes »

- Perl scripting

- External tool and Schrodinger Chemistry external tool nodes »
* Run Maestro commands »

SCHRODINGER.



Java snippet use-cases

« Duplicate numeric or string columns
- Create a new column from scratch (eg a tag)

- Combine columns (and flow variables) but use the Combiner node for
simple tasks

eg return "prefix-"+$$FlowVar$s+" ref "+$Coll$;
- Add a row index (see also Set MAE index)

=18
File
----------- | Additional Librariss | Plow Variables | Memary Palicy |
lllllllllllllllllllllllllllllllll
ROWID
BEWINDEY
W OLNT
- BRcT -
See the correspondin R —
raburn fEROMINDRNEE
llllllllllllllll
krima.workspace
workflow example. e oo
L ]
A A T ([
+ Append Colamng [indes & [ JE——
ca Calumn: r_|_docking_scors = " Skring
I Array Return
=== | cance |
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Manipulate the table row IDs using the RowID node

- Use data table column values as row IDs and store Row IDs in a column.
Use-cases:

— before transposing a data table
— Set the labels to be used by the Plotter node QIR ST

Options I Flows Mariables | Memory Policy |
—Replace RowID:

: E n S u re rOW I D u n i q u e n eSS v Replace RawID with selected calumn walues or create a new one

— eg for Canvas tools before creating a matrix) now RowD cokemns [ 7 <rore> =
I Rem lecked calum
I Ensure uni qUEnNESSs

I Enable hiliting

—append RowID column:

I Create new column with the RowID values

Mew column name: I

ok I apply I Cancel I

SCHRODINGER.



Aggregation using the GroupBy node

Some of the aggregation methods:

- first, last
1ol

Fil=

- max, min

Cptions I Flows Wariables | Memaory Policy |
— Group sekkings

- I\/I ean ~ Awvailable column=) — Seleck ————————— = Group columngs)
Columnis: I Search I add == I Columnis: I Search I

- S u m I Select all search hits I Select all search hits

dd all == |
sMl 5_canvas_lnique_SMILES_Stereo 2 2 D r_user_pH

- C O n Ca‘te n ate | i_epik_Tot_q S s_rm_title

D r_epik_H20_pka e RS I
D r_epik_HzO_pkKa_uncertainky

- (unique) count S ri c<removest |
- List

— dggregation sekkings

— awailable columns ———————— To change multiple columns use right mouse click For context menu,
- Set smy =_canvas_Lnique_SM add == I _ Colurmn : Agaregation (click to change)
I i_epik_Tokb_o SE; 5_ca:.-'aHsz_(;Jm?(ue_SMILES_Stereo En!que counl;
r_epi a nique counl
D r_epik_HZO_pka addal == | cpik_H=0 P 4
D r_epik_HzO_pkKa_uno
D r_epik_sStakte_Penalty = FERMOYE I
| atom-id
=< remove all I
H 2§
— Advanced setkings
Maxirnurn unique values per group I 1040005: I Enable hiliting I Sortin memory I Retain order IKeep ariginal name(s) - I
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Miscellaneous nodes

« |nteractive table: Find & Find Next

equivalent to the Schrodinger Text viewer node
that have more functionalities

- Math formula
« CDK Structure sketcher
or Marvin sketch

(free of charge from Infocom)

A Dialog - D:8232
Filz

Fakh Formiiila

Math Expression | Flow Yarisbles | Memnory Policy |

=121 =|

Colunn List Mathematical Function Constants

I # atoms Iz ) RO COLIMT
I # bonds ol R IO
D r_epli_Ionization_Penalty a:n(:x; i
D r_splk_lonization_Penalty_Charg aDILE -
D r_spik_lonization_Penalty _Meokr Fartix =k _MIN(cal_name)

ol = = rand( Ol _MAk(cal_name)
D r_eplk_state_Panalty o, v CoL_MEARN(ol_name)
I I_=plk_Tot_o (s, v, 2) COL_STODEV(Eol_name)
I i p_ring_sampling_prablam Found(=) CoL_WaR{col_narme)
D r_lp_tautomer_probablliby raund(x, v
| b_mmod_cChiralitiss_Consistent-o ceil=)
I i_mmod_Confarmation-oPLS-200 Floor(x)
i b_mmad_Minimization_Conyerger bl'”f";(x' vl

Elin LS
2 r_mmod_Potential_Ensrgy-oPLS- cos ()
D r_mmod_RMS_Dirleativa-0PLS-2 bants
D r_mmod_Relative_Potentisl_Enst msin )
I i_mmod_Serial_MNomber-0PLS- 201 acoE(E)
I i_mmad_Times_Found-0pLS-2008 ks
I I_sd_H\_acceptors ka0
I i_sd_H\_donors sinhiz)
D r_sd_Ratatabile_Bonds :“‘:E."_;
D r_sd_sSolubiliey ai?nhrx:
D r_sd_clogr acoshi=
§oi_sel_idd atanhi)
DO r_sd_tPsa maE_in_args(s, v, 23
rin_in_argsis, v, 2)

4] | ] average(s, v, )

Exprassion

round(r _sd_Solubilityd

= Appand Column:

7 Replace Column:

Il'lﬂl."\I colurmn

QK

I Apply I Cancel
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Plotting facilities

L, Data Views
< = JFreeChart

I‘l Bar Chart

il Histogram Chart

Data Views: Plotter, Histogram...
Mining > Scoring: Enrichment plotter, ROC curve

D e s Advanced capabilities available in KNIME Report designer
@ Histogram >

M Histogram (interactive) —
ES Interactive Bble

& Lift Chart
A/ Line Plot

N Parallel Coordinates

» Pie chart

é Pie chart (interactive)

WD
m
)
2
R
[ J

v

— Rule Viewer
‘;‘% Scatter Matrix
\.‘ Scatter Plot

-
v ﬁ Mining
= =% Scoring
lz Enrichment Plotber
'ﬁ Entropy Scorer

[lzﬂccn::un.e
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Looping facilities- Basics

— [=] Database

8 oo - Loop start ... Loop end

e Loop Support

= M CrossValidation . .
Xt  Inject and extract variables
— t[r: Featumr Selection -
T v s it S 1 - TableRow/Column to and from variables
o « Prebuilt protocols
@ Counting Loop Start
3 Generic Loop Start
BB BbleRow To variable Loop Start

.‘__; Lo End

%2 ‘ariable Condition Loop End ® SChrodInger nOde: ROW Iterator Ioop Start L

ﬁz “ariable Based File Reader
I Inject Variables (Cata)

I inject variables (Database) El%i":' Meka

¥ Extract Variables (Data) ~[] Feature Elimination —

TE Extract Variables (Databass) 5 Iterate List of Files ]

E BbleRow To Variable E Loop x-tirmes

S variable To T bleRow ~ 5 variables Laop (Data)

-;,:E “ariable Ta BhleCalumn E Variables Loop (Database) Eﬁ'.f—.'f:."ﬁrngnr?t':ﬂﬁuu g;;‘;:;;;ﬂ,[g;;""

HH interval Loop Start ] #-validation | = D‘ﬁ? :»E‘ =
= '&® Meta % Simple Preprocessing

E Loop x-times Mode | Mode 3

“ariables Loop (Data) theward Feature

= T Elifhination Filtey
— Wl Schridinger [’::, ol 1 E:’

= il Tools Iﬁ
il Row Iterator Loop Start




Model building nodes

= W Weka = @@ Mining
— W= lassification Algorithms = b Assoclation Rules
- Ay Association Rule Liarner
bayes
[} w Bltvec tor Generator
[ " functions - (S Baye
[ = jazy POAL Nalve Bayes Learner
[» = meta PIAT Nalve Bayes Precictor
< 2 Clustering
P misc B Cluster Asigner
[ W= trees ? Fuzzy c-Means
[» " rules Iy Hisrarchicat Clustering
N SOTA Learner
= = (C|usbter Algorithms Sﬁld
B s01A Predictor
= DBEScan M. k-Maaris
= DensityBasedCluster ek Rule Induction
. ~ & Fuzzy Rules
= EM 7=
o Fuzzy Rule Learner
= FarthestFirst —
& Fuzay Rule Predicror
* Al Clu r = |zt Neural Network
= Optics < sk MLP
B " Mul
- SimplekMsans ?§ ultiLaywrPercaptron Predictor
;ﬂ.ﬁ RProp MLP Leamer
B MMeans
= =t PNN
= W= pAccociation Rules A, PNN Learner (DOA)
= Apriori £rs PNN Predictor

3 Isl Tiewe
= Fltered Associator (R e ot Ten

(7' Dcision T L rner

B Generalized Sequential Patterns P2 Decision Tee Predictor

= Predictivespriori A 148 (Veka)
- Fertius < eF Mim ClassiNens
) S0 K N rsst Nwlg hbor
- !_! Predictors & g MDS
i Weka Cluster Assigner E MDS
A Weka Predictor + Future Canvas nodes [ MO projection
~— = O = = A

346 o
3 Vieka SerializedClassifier Write

5, Weka SerializedClassifier Read (already some prOtOtypeS) G peA compute

B PCA Apply
A Weka Classifier Writer B PCA Inveralon
A Vieka Classifier Reader < g 5VM
[ LIESVM

m SVM Learner
A% Wieka Clustering Reader I SvM Predictor

4 Wizka Clustering Writer
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KNIME workbench nodes >

- Edit variables and advanced looping functionalities
 Hilite functionalities

- Database nodes

- Miscellaneous useful nodes

SCHRODINGER.



Schrodinger extensions specificities

- Schrodinger preferences
- Start-up script options
 Access to the flow variables

SCHRODINGER.



Schrodinger Preferences

A specific scratch directory can be specified for Schrodinger nodes

Delete temporary files after a node successfully executes
Toggled off to run the calculation through the command line again

r Y
Preferences l_lﬂﬂ

type filter text Schrddinger e c
Install/Updat: -

’ Jn all/Update Schradinger global preferences

s Java

4 KNIME Directory for temporary files ChtmphKMNIME

Chernistry i

Database Driver C:\Program Files\5chrodinger2014-3 Browse...

KMIME Explorer

(] KNIME GUI PyMOL installation location

Master Key Default Host localhost (2) -
Meta Info Preferenc L Output Column Structure: (applicable for some nodes only)
Network (' Input plus Output @ Output replaces Input ) Output only
Open Street Map ]
Perl Delete temporary files after a node successfully executes
Preferred Renderers Mumber of log lines shown when a node fails 50
Report_Demgner Open Office Spreadsheet Command Line oocale
Schradinger i
» Plug-in Development Recheck license

» Report Design
P — —; [Restore Defaultsl ’ Apply ]

| ok || Cancel |
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Start-up script options

To pass user/machine/OS-specific parameters

-maxHeap Maximum heap size eg 2048 for 2G
-maxThreads Maximum working threads
-tempDir Schrdodinger extensions temporary directory
-defaultHost Default host
-deleteTempkFiles true/false Delete temporary files on or off.
-o0oCmd <value> Excel / Open Office Spreadsheet command

eg oocalc

or C:\Program Files (x86)\Microsoft Office\Office12\EXCEL.EXE

And more (see knime —h message)

SCHRODINGER.



Access to the flow variables

« Access to the flow variables in the Flow variable tab

Including the Chemistry external tools nodes (using %flow n%)

- Variable based Glide grid reader

TableRow To
wariable

Build Report For
Clustering (from Makrix)

Generakte

Pairwise Makrix R.owr Filter Column Filter

Inject ¥Yariables
{Data)

File Reader

Loop End

F B

A Dialog - 6:50 - Hierarchical Clustering (fronn Makrix) — |I:I| }Cl
File
Murnber of cluskers HierarchicalClustering Flow Yariables I General Mode Settings I
Hierardhical Clustering = | | | ... & column_name I - I I
----- £ linkage_type I - I I
----- £ number_of_clusters I i MumberOfClusters - I I
Isenerate the optimurn numberof cluskers
Lookupan | £ schrodinger_plugi... I - I I
dd Colum
Ik I applyw I Cancel I

erge SMILES waik

=

=9

Row To Yariable ¥ariable Based
Loop Start Glide Grid Reader
!
LT
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Schrodinger nodes

¢ Chemistry tool nodes

- Python nodes

- Row iterator loop start

- Look up and add vs. Joiner node

- Miscellaneous nodes: Compare ligands, Set molecule title, Get PDB

SCHRODINGER.



Chemistry external tool nodes

4 Dialog - 5:42 - Chemistry External Tool 1:1 (Parse the log fie)
File

ChemExternalTooll 1 I Flowa Yariables | General Mode Setkings |

_ 1ol x|

Input/output types:
Maestro, SD, mol2, Smiles

Cukput Column Struckure

i+ Input plus Cukpuk
" Output replaces Input
i Oukpuk only

Double, Integer
String, Text

Colurmn conkaining input (input_ 1% ¢ I Log Log

@nd line For each inp%

Seguence, alignment

=1

Qutput Type (Heouktpuk_ 1960 ITe:x:t

FingerPrint, Canvas Matrix

v  Output Column Mame: IText )

Command linels):

Phase Hypothesis, Glide Grid

grep "high, mwediuwm™ Tinput 1% > Zoutput 1%
SOrt output 1% > Cmp.LxC

unig tp.txXt > Toutcput 1%

rm Lp.txt

& skring "Feinput_19%%" For specifying the inpuk File
the string "“aflow_<n=9%%:",

tpuk_ 194" For spechylng the outpuk File)

T 1o == = e,
where =<n=is 1, 2, or 3 for specifying the Flow wariables Flow_=n>=,
the strlng "Sarow_idos" F-:-r specifying the rows id (only For each row,

(o] I apply I Cancel I
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Python nodes

Dialog - 2:359 - Python Script L:1 (Distance, ASL from columns)

 Input/output connectors: 0:1,
1:1, 1:2, 2.2

Script r Flow Variables rﬂeneral Mode Settings
Script

import os, random, string, subprocess, sys
Fead in the input takble

iferator = inData[0].iteratorii_ —
hile iterator. hashlext(:

row = iterator.next(
mae_ct = row.getCell{0)
asll = row.getZell{1l).value
asl2 = row.getZell{2). value

# Loop over structures in table (single entries in cell onlyd
for st in mae_ct.getstructureReader:
[atorml]= structureutil. evaluate_asli{st, asll)
[atorm2]= structureutil. evaluate_asli{st, asl2)
distance = st. measurefatoml, atom2)

print "distance = "+ striclistance)
# Store the distance inthe CTs
st.property]'r_user_distance']l= distance

st.property]'s_user_asll']= asll
st.property]'s_user_asl2']= aslz

# Create the output table

newZell = MaestroCell(

new_ell. setToStructure(st)

newFow = AppendedZolumnBEowirow, [ newCell 13
newFow colblames = [“klew CT"]

<_outContainer[0]. addRowToT able(newRow)

- Schrodinger’ s APIs

« Possibllity to include third
party APIs

| [Caeer ] [Ccare=t ]
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Row iterator loop start

“ Read table - 4:58 - Table Rea - |I:I| Xl
Fil= .
|Read kable - 4:55 - Table Reader (Sets of conformers grouped in one cell)|
Soec - Coldmns: T Frooerfies
Table "default" - Rows: 3
Fow ID | agroup ﬁ T
Rowl [u] #CTs: 10
Rowz 1 #CTs: 10
[REEE = FCTs: S * pialog - 4:64:7 - Row Filter {(Only the seco — |I:I| Xl
File:
Filker Criteria I Flows Wariables | General Mode Settings |
—Set Filker parameter:
Row Iterator Ungroup MAE Row Filter Loop End i~ include rows by atkribute walue Row number range:
Loop Start ~ s T | First rove number: | 2=
—+1 exclude rows by atbribuke walue
[:> L= 5t = T ; I tothe end of the table [::=
3 = i+ include rows by number . =
e last row number.l z=
Only the second struckure i~ esclude rows by number
i include rows by rowe 1D
i exclude rows by row 1D
A Imput with expanded co 1O =|
File L
Table "defaul” - Rows: 5 | Spec - Calurns: 2 | Properties |
Fow ID | agroup ﬁ T S I ARply I Cancel
Rowl 2 Molecule: 1wun_lig_ref #aktoms:...
Fowz =4 Molecule: Zbrn_lig_ref #atoms: 46
Fow3 2 Molecule: 2Fdp_c_lig_ref #aktom...
Rowg z Molecule: zikw_a_lig_ref #akoms...
RowS 2 Molecule: 2vwgp_a_lig_ref #atom...
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Look up and add vs. Joiner node

- Take advantage only 1 column, concatenate columns

The Joiner node is the easiest way to concatenate columns when the table have
the same number of rows and same rowlIDs.

K Diabog - 028243 - Lookup and Add Columns
4 Dialog - 0:44 - Joiner — |I:I| Kl
File

File

1/ LookupAndAdd rMEmuw Policy |

Standard Settings I Flowe VYariables | Merory Palicy |

. Key column : | 5 s_m_title |v|
Jain column From second Eable I D r_sd_clLogP — I
Duplicate column handling i~ Filter duplicates e B | S s_sd_name |'|
(% Don't execube Include column : | S s_sd_Salt'_Type |v
¢~ Append suffix Include One Column
I Include All Columns [ ]
Join mode | Add String to column names in Input 2 Gr duplicate) |_input2
Multiple-rmaktch rowve ID sUFFix _
LeFt Ouber Ioin Use Hash (Keep all necessary data in memory)
Fight Outer Join

Full Quker Join

(] 4 I applsy I Cancel I [ Ok

][ Apply ][ Cancel ]
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Miscellaneous nodes

- Get PDB: easy way to get one or several structures
use the | symbol as a delimiter for the list of codes

- Set molecule title

- Compare ligands: the modes are First only, both, either

A Dialog - 0:415 - Compare Ligand —1O] =]
File

CompareligandFiles I Flowy Wariables I Mermoary Policy I

olumn containing First input Iﬁ T I
Colurmn containing second inpuk : Iﬁ CT = I

Include Input v

Criteria:  |titles -

Field namdfield name - I
T

Maode: IFirstnnI\;.-' vI

Do nok return mulkiple copies of each struckure [

] Apply I Zancel I
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Schrodinger nodes

- Simple workflow examples

- Workflow development support for customers

- Automatic protein preparation

 Scientifically relevant application of the workflow examples
- Interactive work with Knime using the HiLite functionalities
- Use a workflow again

SCHRODINGER.



< Intermediate



KNIME workbench GUI

* Report designer
« Global variables
- Batch execution
- Tips and tricks

SCHRODINGER.



Report designer

- From knime.com but free of charge. Included in our distribution

 Include To report node(s) in the workflow (can’t be in metanodes) and switch to the
Report designer mode

Ligand Somples tiowals Minding #ite Mutations Isomenthone conformational analysis
Conformer populations
O [}
y \_‘rli B o ornodal
H "‘/ﬁ“‘w i o N aguar
O H . 1ad4q |[Lnsc [ligand A:DPC2  [No
H 1 0
/L§ Ok [}
(8} [=]x)
5
=1}
45
40
35
=0
id 20
resiaues
ibuh 2dm2/,\ 05 A 80,A: 314N o
; ‘
0 . —— — [
@ ~ L ) t o @ A
% % 3 % A 4 4 4
“951:@ “‘G-CSL “p@c@ @(&‘L *‘d-:c{"‘ @(cc"“ “‘d‘c’{@' “p_(cd'“
& o e o e o o o
pt bogear  Jesceesedes
/ X 1cic |1rth [igand A:102.A:227 A:234.B:102.B:234 Row 1D Relative Ring Boltztnann [ |
N . ZIUNK999 * b Fifidac ittt At Energy conformation | population Ener ot

““{\ k cConformer 3 |0.0 104.2 69.9 ‘1(1 32 104.3 3.6

v Conformer 4 [11.65 -80.0 0.7 |7.67 -85.9 2.1

Conformer 5 [10.29 -68.9 1.1 9.9 -82.7 0.8

Conformer 7 1%.96 18.4 0.1 18.59 20.4 0.0

Conformer 6 [10.55 18.3 1.0 17,95 21.3 0.0

@ Conformer O 4.17 -1.1 13.14 0.0 -5.3 44.8
N Conformer 1 |8.09 1.3 2.7 l0.15 -3.1 42.2 -
Conformer 2 {4 42 6.5 11.4 i-z.ﬁ_;, 1.3 6.5 b ] ER :
D | 1dba |1dbb |ligand _:STR1 |H:104




Report designer- template mode

File Edit Insert Element Data Page Wiew - Search Run
=i |-l jaf] o Ny =@ -

a wiorkflow Projects 53 l = B8 || . 3 wirtual screeniW&xecuted 4 1 Miews Report in Web Wiewer ecuted £ l = B3
> | = <}===.> = _| I “r'_'] Z View Report as DioC N T - g -
LEL 3 i 24 4 HTML -
F-4a9 Cutomer =1 .. L@, iew Report as =
El-{igg Examples - =%l 4 View Report as PDF
= i ; o - 2 i
{8 Cheminformatics cH1w < CENTER=VIrt. .| 5 Wiew Report as POSTSCRIPT

be-{) Docking and post-pr FDBE ID 7 ‘Wiews Report as ¥LS
@ Docking and post-pr .
{3 Dacking snd post-pr —- [BestRepresentative] | =]

I : @ Cocking and post-pr _ -
JEN d ; =
[H] Data set view 53 S T 0|

- =HZ=Hit list</...

Elh Docking and post-proce: - c<fl & Wiew Repaort as PPT

-E Hit= .
[E] roBs ) Smiles Title Glide score
[E] complexes _ - - -
_ =] [Title] [r_i_docking_score]
= = R
- Palette | | <HZ>PDBE struct,..
Pointer Seleck - R R
I_% - Stmiles PDE ID Resolution
[_:-_ Rectangle Select -
- =] [s_pdb_PDB_ID_input] | [r_pdb_PDE_RESOLU...]
= Report Ikems £ B -
Label Lawout | Maskter Page | Scripk | HAML Source | Prewiew
AE Text == Property Editor] B — O
ah| Dvnamic Texk Properties
]
El Data General General
Image P
a - Description Authar: | |
F arid Camments - - " ;
Created by | Eclipse BIRT Designer Version 2.3.2.r232_20090202 Build =2.3.2.»200290215-07 30> |
EI Lisk User Properties
Path: | 2 _xknime-example\mainkNIMEworkspacet workshop materialsh 2010 Gk 3- HTYS \Yirkual screening- Wcl
= Table Mamed Expressions
— Title: [ |
gl Chart EsOuUrCes
[ Cross Tab Ewent Handler Themes: | Mone EI
Advanced Report Orientakion: | Left To Right El

= Quick Toaols £

Display Mame: [ |

Thumbnail: | Jtemplatesfblank_report.gif | I:I

Layout Preference: & auto Lavout €O Fixed Lavout

[E] Aggreaqation




Report designer- Canvas 2D renderer

The structures can be shown in a report using Canvas 2D renderer using the following procedure:

1. In the workflow, add a MAE-to-smiles node and a To report node.

2. In Reporting mode, in the Layout tab, add a table to the report (drag and drop from the Data
set view).

. 3. Insert in the "[smiles]" cell (Table- detail row) an Image widget from the Report Items list.

. 4. Configure the widget (using "Edit" on the widget), select "Dynamic image", and press "Select
Image Data..." to select the source column (which should be the Smiles column). Delete "[smiles]"
If you want just the image and no SMILES. You may want to alter the size of the cell by dragging
the border vertically and horizontally if necessary.

. 5. Change the size of the image to something like 300x300, which is done by editing the Data set
view (right click -> Edit -> Parameters), and changing (or creating new Parameters typed as
integer if they don't exist yet) the knime-image-height and knime-image-width parameters.

6. Check the view in the Preview tab
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Global variables

- In the Workflow project list, right-click on the workflow, under Workflow variables

Mew KMIME workflow... i Workflow Varable Administration
Mew Workflow Group...

i @ b

Copy
Paste

Delete... Malec ules & STRING

Mowve...

E Rename...

Open

Import KMNIME workflow...
Export KMNIME workflow...

[ Cancel ] [ DK ]
Workflow Variables...

Workflow Credentials...

o b

Configure...

V)

Execute...

3
|
4

Cancel Execution

Reset
Edit Meta Information...
Edit Report

Refresh

AU W

Run As
Debug As
Profile As

Team

*¥ ¥ ¥ ¥ ¥

Compare With
Restore from Local History...

Source 3

Properties
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Batch execution

- $SCHRODINGER/knime -batch —reset —nosplash -nosave
-workflowFile=<path>/<wkf>.zip or -workflowDir=<path>/<workspace>/<wkf>
- Alter some settings -option=nodeNumber,valueName,value,type
-option=7,filename,"/tmp/new-molprops.csv",String (int, double or String)
Find the node number in the configuration panel header (add the metanode numbers)
eg 123/456/78 for the node 78 in the metanode 456 in the metanode 123
Find the option name in the workspace directory: <workflow>/node_name(#7)/node.xml eq:
<config key="DataURL">
<entry key="array-size" type="xint" value="1" />
<entry key="0" type="xstring" value="/C:/serotonin_unique.sdf" />
-option=2,DataURL\0,"file:/tmp/new-input.mae",String
When the input is an array
- Pass some variables: -workflow.variable=name,value,type (int, double or String)
«  Workflows can be run from Maestro using a simple Python script wrapper

SCHRODINGER.



Tips and tricks

- Rearrange the panels

« Workflow Meta-Infos

« Try to open a workflow modified with a newer version of KNIME alter the 2
following lines of the file

<workspace>/<workflow>/workflow.knime:
<entry key="created_by" type="xstring" value="2.0.3.0021120"/>
<entry key="version" type="xstring" value="2.0.0"/>

SCHRODINGER.



KNIME workbench nodes

- Edit variables and advanced looping functionalities
 HiLite functionalities

- Database nodes

- Miscellaneous useful nodes

SCHRODINGER.



Edit variables and advanced looping functionalities

< [5] Database

% Catabas= Looping

C
o

= M Cross alidation

I{ X-Partitioner

~ Loop Support

}K HAggregator
- ‘[Ir‘ Featume S=lection
¥[IF Backward Feature Elimination Start (1:1)
¥IF Backward Feature Elimination Stare (2:2)
ﬁ BEackward Feature Elimination End
‘[ﬁ Backward Feature Elimination Flter
3 Counting Loop Start
3 Generic Loop Start
B BhbleRow To Variable Loop Start
u..; Loop End
Ez Wariable Condition Loop End
ﬁz Variable Based File Reader
5 inject Mariables (Data)
T Inject variables (Databas=)
U= Extract Variables (Data)
TE Extract Variables (Database)
EP= BbleRow To Variable
= wariable To BbleRow
% variable To mbleColumn
A int=ral Loop Start
- & Meta
m Loop x-times
Variables Loop (Data)
[E variables Leop (Databass)
A Schradinger
~ Tools

Row Iterator Loop Start

- Extract variable (data) and Inject variable (data)

- TableRow to Variable (use the first row), Variable to

TableRow and Variable to TableColumn
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Hilite functionalities

- HiLite filter and HiLite collector nodes

- Color, Size and Shape Manager/Appender nodes

v Data Views

~

4L Phase DB Que
> (= Property Hypothesis Reader Hilite Filter i
Color Manager
-a 9 @ Text Viewer P :{——:b
8, Size Manager b= #  Configure...
oo Sha Manager [j] [j] Execute
< P o Selected (] Execute and Open Views
‘ Color Appender @ Cancel
“s_ Size A nder — - | BH Reset
s e Hilite Collector | = E4it Node Name and Description...
20 Shape f‘«ppender L] Mew Workflow Annotation
, , % Collapse into Meta Mode
4 Table ¥Wiew - 2:8240 - Text ¥iewer {(Hilite some hypotheses) - II:Il Kl ] [CT=)| ' Expand Meta Node
< @, View: Apply AnnotationsWD
Fil= Hilite mawvigation Wiew Outpuk
Show Flow Variable Ports
Ruoww I hypothesis o ==
F.owad H':.-'pn:lthes!s. ".ﬁ..ﬂ..ﬂ.DF'Fl_IIIIDS" Fram: ",I'I:mp,l'kn!me_w-:urkfIDl.-'-.l_example_data,l’F'haseH‘:.-'thhes. . & Apply Annotations View - 0:3253 - Hilite Coflector
Fowal Hwpokhesis: "aanbPR_1109" From: "ftmpfknimne_workflovw_example_data/PhaseHypothes. .. ; ==
Rz Hypokhesis: "Aaa84DPR_242" From: "ftmpfknime_workFlow_example_data/PhaseHypotheses" File Hilite
o5 Hywpothesis: "aaaDPR_S52" From: "ftrmp/knime_workflow_example_datafPhaseHypotheses" Append Annotation
FLomt Hwpokhesis: "aanbPR_964" From: "ftrpfknime_workflow_example_dataPhasedypotheses" lScaffold 1 { iy 7] e Colianes
FowS Hwpokhesis: "aanbPR_951" From: "ftrpfknime_workflowe_example_dataPhasedypotheses" T : o
F.owG Hwpokhesis: "aanbPR_952" From: "ftrpfknime_workflow_example_datajPhasedypotheses"
P—T . o - o Row ID S Anno 0 S Anno #1
Fow s Hypokhesis: "aanbPR_953" From: "ftmpfkninme_workFlowe_example_datafPhaseHypotheses k =
Fowid Hypokhesis: "aanbPR_954" From: "ftrpfknime_workflow_example_datajPhaseHypotheses" x:‘; :2:: :zz‘wd i
R Huwmobheci=: "asanmbR 993" From: " ftmpfknimne_workflow_example_data/PhaseHypotheses" Active Scaffold 1
RowlO Hilite Selected o' Fram: "ftmpfknirne_workflow_example_datafPhaseHypotheses"
Fowwll Unhilite Selected 0" Frorm: "Jermptknime_workflow_example_datafPhaseHwypotheses"
Fowmlz Clear Hilite 1" From: "J/tmpfknime_workflow_example_datafPhaseHwpotheses"
= d SCHRODINGER.




Database nodes

[El Database See simple examples (not on the Workflow page yet)

54| Database Reader

% Database Connector

E DCatabase Looping

T&# Database Row Filter

ﬁ Catabas= Query

% Database Column FHiter

E Database Connection Writer
& Database Writer

ﬁ Catabase Connection Reader
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Time series support

EI 'kil Time Series - See simple examples (not on the Workflow page yet)
P b E Drake Field Extracktor

e Time Field Extracktor
----- ” Extract Tirme Window
----- E; Mask DaktelTime
” Mowing Awerage

------ E Preset Dake)Time

----- E Skring to Dake)Time
----- w Time Difference

------ @ Time Generaktar

------ % Time ko Skring
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Miscellaneous nodes: Cell splitter, Numeric binner

- Reference row filter, Reference column filter, Nominal value row filter
« Missing values

- Create collection column and Split collection

- Text manipulation: String replacer, Case converter, Cell splitter

- Row sampling, Partitioning, Shuffle

«  Numeric binner

SCHRODINGER.



KNIME workflow examples

- KNIME workflow page
- Workflow development support for customers
- Workflow example presentation

SCHRODINGER.



KNIME workflow Page - http:imww.schrodinger.com/knimeworkflows/

Cheminformatics .
Homology modeling

*  Clustering, diversity selection, similarity search * Model building and refinement

*  Database analysis Library design
e Maximum Common Substructure * Library enumeration
Docking and post-processing including a Run Maestro 1:1 prototype
. Real World Examples
*  Docking and scoring, Virtual screening, Ensemble docking, Induced Fit * Vendor database preparation
Docking General tools

*  Loop over docking parameters - Python script node use-cases

*  Validate docking parameters

. including a Run PyMOL prototype
Pharmacophore modeling

¢ Chemistry external tool node use-cases

*  Run maestro command node use-cases

*  Phase hypothesis identification *  QOutput column structure option philosophy

*  Phase database screening KNIME workbench
Molecular Mechanics *  Workflows in the current workspace
KNIME workbench- looper

* Group Looper
Quantum mechanics

_ _ , most exciting, new and improved workflows
Using the Report designer
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Workflow development support for customers

Combine or expand the workflow examples

« Hierarchical clustering and diverse compounds from each cluster

Waiting for new nodes to be developed

- CombiGlide library enumeration, MacroModel coordinate scan (now available)
- PCA on per residue interactions  (Chemistry external tool node)

- Distance measurement in protein and run script in Maestro, descriptor calculation, create protein mutants
(Python script node)

Specific workflows

* Various MacroModel protocols using the Python node for accessing advanced functionalities (eg contraints)
Prime MM-GB/SA on a set of complexes (ligand detection, flexible residues)

Simplifying compound docking with KNIME, Dr. Robert Happel, Boehringer Ingelheim, Vienna

http://www.schrodinger.com/seminarprior/19/26/

Cris Guimaraes MM-GB/SA paper reproduction and improvements

http://www.schrodinger.com/Download.php?type=seminarentry&type2=slides&ident=105

Protein preparation protocol
SCHRODINGER.
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Real World Case Study: Binding Site Clustering and Ensemble Docking

TR JOMUMNAL ¢

PHYSICAL CHEMISTRY

Generation of Receptor Structural Ensembles for
Virtual Screening Using Binding Site Shape
Analysis and Clustering

Virzal ol et sshet g tetign

Daoavid J. Osguthorpe’', Woody Shorman®
and Arnold T. Haglees' =

SETRIwEOY t3 wy spoctant part
wparted (471 n

o Beew snen 1

Exploring Protein Flexibility: Incorporating Structural Ensembles
From Crystal Structures and Simulation into Virtual Screening
Protocols

David J. Osguthorpe,” Woody Sherman,” and Amold T. Hagler®' .

Shils Piomsedicald | Groar Valley Paoway, Sode & Mavorn, Poosyivania 193585 Unbed St
"Schrisdinger, Inc, 120 West £5(h Street. 1 7th Fluer, New York, New York 10036, Usited States

"Oagurtment of Chemmtry, Univensity of Masschasens, 700 Ledutle Graduste Bescardh Tower, 710 Nosth Ploasant Strewt,

Ambert, Massachusens 01003093308, Unted States

Desmond Desmond Trajectory
Trajectory Reader Extract Frames

Split complexes

Alignement

Table Viewer

Parallel
Chunk Start

- T

Molecule Reader e bi
Molecule Reader .-

T — 'OI Protein and
All, no solve 5
PDB Reader largest ligand

Mark Ligands

Find 5 possible
binding sites

Glide Ensemble Analysis Table Viewer

Docking

Enrichments

CSV Writer

In each site

@ Jobcontrol
distribution
(subjobs)
Known active ligands MACCS text file Enrichment Table
Known active ligands / /
/
File Hilite HNavigation View Output
Row ID S Sitemap [D 2auC Deflx (D 1% (D ef 4% |D 4% D Sitescore |
activ#s Frame 120_site_1 | SES— 23.72 | 5.372 |— |1 17
activi#o Frame O_site_1 (— | 22 =TS [— [ 5 [ — (1 =44
activi#s Frame 40_site_1 —— 15 547 -_— 9.893 — 1z
ACTIVEE Frame 160_site_5 | 5.949 - 2.786 -_— 0.636
ACTivZ Frame O_site_4 | 2.94 m 0.715 [n 0.878
activ#d ite 3 [ 2.819 m 1.047 [m 0.66
activ 1 "actihvE2” (5750 - o | 0 I 0.685
ACTIVES Frame 80_site_5 [ 0 I 0.687 m 0.559 —
ActivET Frame 160 _site_3  |mEE 0 | 1.737 L= 0.794 SCH ROD'NGER




Real life applications...

Table Creator Table Creator

Table Creator

Hann rules

Table Writer
Vendor Prefix LigPrep
Extract MAE MetaNode 2: 1 MetaNode 1 : 1 o
Molecule Reader
. )
—— =
Calculate & Filter by molecular hpoperties
i Filtered Cmpds
— — Extract Structure & Compound ID Neutralize & Desalt Lmits
Import vendor SD File ID Feld choice Text Viewer
S Property | (] I'-.-1inimum| D Maximum|S Descriptor ... S5 Type

Fowl W 200 55 OfM W couble l
Fow?2 ring 1 S ring_numkber integer =
Fow3s minimum ring size 3 min_ring_size ==
Fow maximum ring size 8 max_ring_size <= Rermowve salts
Fows unbiranched (o] &languest_unkbr... integer Extract MAE
Row& hetero atoms 1 14 hetero_atoms integer Add Hydrogen s Neutralizer Split by Structure Properties Sorter G roupBy
Fow? heawy atoms 10 100 i_ligfilter_Mum. .. integer
Rowg hetero/heawy atom ratio 0.1 0.5 hetero/heawy_. .. cdouble D’W @ = 1 g: [}—4[:>
Fows fused rings 4] 2 largest_fused... integer 3 |
FowlO chiral atoms o] 21 _ligfiter_Mum... integer
Fowll rot bonds o] 10 RE integer Fill Empty Valences Meutralize molecules Fatoms Fatoms Largest only
Fowl2 aromatic only o] aromatic_onky <=

Table Creator CSV Writer

i =
B tructure Filter
REOS Filter H HI
MetaNode 2: 2 ann rules e location .
B . = n,
o = » L L= o -

>
S

> =) Hann Rules
Other filters REOS Rules

MetaNode 1 - L maximum size

minimum ring size

= .
[ -9’.".» > “" Rotatable bonds

Descriptor generation




Workflow example presentation

Feel free to request this other presentation including:
- Simple examples

- More advanced examples from the Workflow page
- Scientifically relevant applications
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Schrodinger KNIME Extensions

KNIME Extensions Product Manager: Jean-Christophe Mozziconacci

icmozzic@schrodinger.com

Vide President: Matt Repasky
Main Developer: Ravikiran Kuppuraj

and the PyDev development team

Technical Support: Katalin Phimister, Pavel Golubkov
QA: John Turner, Derrick Hee
Workflow examples: Tanvi Bhola

Marketing: Nicholas Barton, Jarred Yacob
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