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Schrodinger extensions

e 150+ nodes:
— Covering most of the Schrodinger tools
Most recent additions: Residue scanning, Prime Energy, SiteMap, PyMOL, Glide grid writer
Many take in and output sdf and pdb or mol2 on top of Maestro format
Newest nodes use the same configuration panel as Maestro (see the Residue scanning node)
— 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
o 50+ workflow examples
— Workflow page: descriptions and download the ones of interest

— Whole set can be downloaded with the Suite
— Many other workflow drafts available on demand

SCHRODINGER.



Schrodinger extensions

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

o 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

o 2D renderer
— 2D coordinate generation and rendering
The default renderer can be set for Maestro columns
— Can be used in the Report designer

SCHRODINGER.



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 (Improved in 2015-1: automatic connection/close, more modes)
— 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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Schrodinger extensions

See details in:
http://www.schrodinger.com/upload/KNIME_Overview.pdf

e The new features slides:
— Parameter flow variables (2014-1)
— Simplified batch execution (2013, 2014-1)
— Chemistry external tool node improvements
— KNIME menu in Maestro (2012)
— Start-up script (2012)
o Workflow examples:
— Labs > Parameter flow variable usage
— General > Installation (KNIME _install.py scenarios)
— General > Workflow list
— General > Chemistry external tool node usage
— Phase > Shape screening, docking (batch execution)

— 2D renderer in the report designer

SCHRODINGER.



Why use KNIME

Automation Combine various Tools

- Automate repetitive tasks (especially complex / error prone - Schrodinger and third party tools (vendor agnostic), scripts
tasks) (Python, Java, shell),
- e.g. PDB set preparation, Ligand database preparation - e.g. QM workflows

Collaboration Reporting

- Share workflows with colleagues (also in Maestro and Seurat) -  Nodes for reporting results

- Not a black box :
- e.g. Enrichment plotter node, pdf, tables, etc.
- e.g. Ensemble docking, HTS analysis - KNIME report designer (free), web portal (KNIME.com)

Prototyping Inexpensive
- Test parameters

- e.g. Validate docking parameters

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

e Organized by level:
— Get started
— Intermediate
— Advanced functionalities
e And by topics:
— KNIME desktop: GUI, specificities, nodes
— Schrodinger extensions: specificities, nodes

* You can jump between the sections using links (marked with » or<«). See the
overview slides.

» There are also links to use-case examples (marked with ).
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Get started

KNIME desktop
— GUI
— Specificities

vV |V |V

— Nodes
Schrodinger extensions
— Specificities

v |V

— Schrodinger nodes

P Intermediate
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KNIME desktop GUI <

* Knime.org and Knime.com

o KNIME desktop

o Start Knime

o Create a new workflow and organize a workspace
* Run anode

e Import and export workflows

o Tips and tricks

 Documentation

SCHRODINGER.



Konstanz Information Miner and Ecosystem

KNIME.org
- Leading open-source ‘pipelining/workflow’ tool
- Freely available to academic and industrial researchers

- KNIME Desktop, based on Eclipse http://www.knime.org

- Community contributions:
- Modeling tools
- Marvin sketcher
- RDKit
- Indigo
- CDK
- R Scripting
- Erlwood
- Image Processing
- HCS Tools
- Next Generation Sequencing
- Palladian (mainly GPL3)

s act Mar
Prme NGB RowFter  Properties

=3 =

- Sorter  Grougly  Serter
B e - T T mplementation

Number To Strir

S 3] 2 rode Descrpton £

7 Molecule Reader

==}

KNIME.com Enterprise products and Services http://www.knime.com

- Report designer (free)

- KNIME team space (share workflows) and KNIME server (web portal and SOA access)
- Cluster execution (scalability)

- KNIME professional (support, maintenance and training)

- Commercial development
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KNIME Extensions

15+ Extension Providers
Extensible, cross-platform, vendor neutral:

Schroédinger, CCG, Tripos, ChemAxon/Infocom, BioSolvelT, Cresset, Dotmatics, Molecular

Discovery, Molegro...

Schrodinger Extensions
- First released in 2007

- 150+ 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

= B Schrédinger

= nﬁn Readersjwriters
Molecule Reader

B csv Reader

ﬂ Glide Grid Reader

Bt
n Sequence Reader
B slignment Reader
B Hypothesis Reader
ﬂ SD Reader
ﬂ PDB Reader
B roiz Reader
A sriles Reader
ﬂ Fingerprint Reader
B volecule writer
B sequence writer
n Alignment Writer
ﬂ Hypothesis Writer
B Fingerprint writer
=23 Converters
B mae-to-pdb
B mag-to-so
B mae-to-smiles
B mae-to-mMolz
B Molecule-to-MAE
B roseviewer-to-Complexes
n Complexes-to-PoseViewers
ﬂ String-to-Type
Hartree-to-kcalfmol Converter
n k3-to-kcal Converter
i B s0-to-smiles
=-J8 Ligand Preparation
A LigPrep tools
i Epik
i B Ligrrep
= apme
i n QikProp
=] ﬂ Cheminformatics
Combine Fingerprints
n Concatenate Bitvectors
ﬂ Convert Fingerprint to Bitvector
B Fingerprint Generation
Generate Pairwise Matrix

Generate Pair Matrix (; )
B similarity Matrix (From Molecules)
Dissimilarity Selection (From Matrix)

n Hierarchical Clustering {from Matrix)
ﬂ Convert Fingerprint to Table
B convert Matrix to Table

n Convert Table to FingerPrint
ﬂ Convert Table to Matrix
Convert Bitvector to FingerPrint

B Multi-dimensional Scaling
B Frincipal Components
B 6uild Report for Clustering (from Matrix)
B molecular Descriptors
Maximum Common Substructure Search
B substructure Search
Bl REOS Filter
B structure Filker

=Bl Pharmacophore Modeling

Phase DB Creation
KA Phase 0B Query
ﬂ Phase Hypothesis Identification
KA Phase Shape

=B Protein Structure Prediction

BLAST
B Prime Build Homology Model
B Frotein Structure Alignment

=Bl pocking and Scoring

] Post-processing tools
C ation

B Prime MM-GBSA

B0 Embrace Minimization

B Enbrace Log Parser

- B Molecular Mechanics

B conformational Search

ﬂ Conformational Search and Cluster

KB confcen

B racroModel Minimization

B Frime Minimization

A racroModel Single Point Energy
Premin

=) ﬂ Quantum Mechanics
A 320uar Single Point Energy
B 320uar Minimization
B MR shielding Constants
K 22quar Charges
- [N Filtering
A oelete MAE Properties
B Ligfilcer
B 114€ Parser
A 14€ Parser (Ligparse)
A extract MAE Properties
B Property Filter (Propfilter)
- [l rReporting

Run Maestro
=] wiew CSv

: E %P Visualizer

= Tools

B Add Hydrogens

3 align Binding Sites

B Assign Bond Orders

B soltzmann Population

B chemistry External Tool 0:1

B chemistry External Tool 1:1

B chemistry External Tool 1:2

n Chemistry External Tool 2:1

B chemistry External Tool 2:2

n Compare Ligands

I pelete atoms

n Entropy Calculation
Fragment Joiner

B Fragments from Molecules

Generate Smarts

KB cetros

B croup MaE

B unaroup Mag

n Lookup and Add Columns

B rot name

n Prime Fix

I Frotein assignment

B rmsp

B rRHO Entropy

B SD Format Checker
B set MAE Index
H Set MAE Properties
B set Molecule Title
B solit by structure
n Text Viewer
Unique Smiles
n Unique Title Check
volume Overlap Matrix
Workflows

IFD
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KNIME Desktop GUI

Fle Edit View Search Run Node Help

| Ja [ %] | e Full screen mode

[ = — _ . | = & Y < @"d-mﬁdsm 23 .)’B:KNIME_pmjec(j .
> 8 Ot e et i g s 19 42.1 B 5 Phase Shape 4| o Forget about Eclipse

(&) Docking and post-processing- Virtual Screening 1 #1.1

(&) Docking and post-processing- Virtual Screening 1-2 #1.1 . .
(&) General tools- Ensure molecule title uniqueness #2.1 | Screens a list of molecules against a shape |= S e(;IfIC l I lel lu Itel I IS
query. Each conformer from a given molecule

>
>
>
G I tools- G [ #2.1 —
i (&) General tools- Group looper is aligned to the query in various ways, and a
4
>

(&) General tools- Output column structure options philosophy #2.1 similarity is computed based on overlapping

(&) General tools- Protein structure alignment #2.0 hard sphere volumes. The conformer and [
(&) General tools- Run Maestro command usecases #2.0 alignment yielding the highest similarity for
> @ Ing- Model building 1 #1.3 — Molecule Reader each molecule is written to the output, along
. -~
’ = with the similarity property

= r_phase_Shape_Sim, which appears in the

Project Table as "Shape Sim". M O re a bo ut:

Backend implementation

Node nepcsE)Favorine Nods‘ = 8
g D ~ Shape query structure

D gdy 10 = Extract MAE phase_shape
D> [ Database Molecule Reader Phase Shape Properties Sor The command line tool phase_shape is used °® Th e CO nSO I e >
D S} Data Manipulation D@ =lm to implement this node.
b Data Views Dialog Options
P X Statistics (X}
o Using MMod atom types | Shape similarity ~ Sort by =
D & Mining LigPrepped structures to sjreen | || Column containing shape input
D % Chemistry Select the column containing the shape
D> Mg Distance Matrix Extract MAE query (either Maestro or SD type)
D BE Meta Properties GroupBy Sorter
D = Misc = Column containing ligand input
DG KNIME Labs >R > P> Select the column containing structures
2 ’\0 Time Series (=) (=) (=) to be screened (either Maestro or SD
D == Python Salts Salts type)
> R
> E Reporting : Output Column Structure | |
< B schridinger — = = e = =
D 2y Readerswriters = E‘w Ee BB | == rs~ = 08
Converters KNIME Console
[; Eugand Preparation INFU LOCalNodeEXecuTionJob Java Snippet U:Z:8Z34 ENd eXecute (I
i INFO LocalNodeExecutionJob String Replacer ©:2:8239 End execl
b [BY property Generation INFO AppendedRowsTable Confusing data types for column "¢
> [l cheminformatics Using common base type Non-Native [interface org.knime.core.data.D:
~ [ Pharmacophore Modeling WARN GroupBy Invalid aggregation columns removed.
B Phas= Shape WARN GroupBy No aggregation column defined
B Pros= 0B query WARN Java Snippet No such column: Count(CT)
I Pha== OB Creation INFO LocalNodeExecutionJob Row Splitter ©:2:8236 End execute
- WARN Java Snippet No such column: Count(CT)
Bl Phas= Hypothesis Identification | INFO LocalNodeExecutionJob Java Snippet 0:2:8234 End execute
D B Protein Structure Prediction INFO LocalNodeExecutionJob String Replacer 0:2:8239 End execl
D B Docking and scoring INFO LocalNodeExecutionJob Concatenate ©:2:8240 End execute [
b B Molecular Mechanics INFO LocalNodeExecutionJob GroupBy ©:2:8241 End execute (0 s¢|—
b B Quantum Mechanics INFO LocalNodeExecutionJob Sorter ©0:2:8242 End execute (@ sec3|
N " 3 (1 I I [»]

[ swweern [
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Start KNIME

o 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

o Workspace, workflows and workflow groups:

File Edit View - Search Run Rode Help

| 5 - 1220l o =0 Jioe =] ~ | @ " &8 = DO 8 S © <

a wWorkflow Projects s& | —] <§> =~ = 08 || .. 0: workflow example wa 2: Pharmacophore modelling- Phase database screening 1-2 #2.9

m Docking and post-processing- Docking and Scoring 1 #1.1 -~

=-{ &) Docking and post-processing- Docking and Scoring 1-2 #1.1 i _ Generate Build Repor!
n e e = . - - - Fingerprint Pairwise Matrix Clustering (

E] {9 Examples Smiles Reader Generation

E] E Cheminformatics D@) Di
: & Cheminformatics- Cluster by Fingerprint 1 #2.1 @ @

m Cheminformatics- Cluster by Fingerprint 1-2 #1.1 . ] . —
m Cheminformatics- Cluster by Fingerprint 1-3 #2.2 S Tanlmoto metric analyze differe
=-{&) Cheminformatics- Cluster by Fingerprint 1-4 #2.5 | tinear (Daylught) fingerprint

m Cheminformatics- Database analysis 1 #2.1 1312 ASDI fra-gments (.smi)
{_ﬂ Cheminformatics- Database analysis 1-2 #2.1

{_n Cheminformatics- Maximum Common Substructure Search 1 #2.0
{_n Cheminformatics- Maximum Common Substructure Search 1-2 #2.0
m Cheminformatics- Maximum Common Substructure Search 1-3 #2.0
m Cheminformatics- Maximum Common Substructure Search 1-4 #2.0
_m Cheminformatics- Maximum Common Substructure Search 1-5 #2.0
m Cheminformatics- Select Diverse Molecules #1.1

L L R R amimEeoreon akice. SirmilaviFes o oavebl 1 %2 M




Create a new workflow and organize a workspace

o 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

File Edit View - Search Run MNode Help

[Ea - | vl i-c -l Ja-|o T d~aca=-00000 4

a wWorkflow Projects < | = = Y = 0O ||

= —
{_& Docking and post-processing- Docking and Scoring 1 #1.1 '
IA - m Docking and post-processing- Docking and Scoring 1-2 #1.1 ~a New KNIME workFlow. ..
=
=

= Examples I MNew Workflow Group. ..
’ E] h Cheminformatics
S m Cheminformatics- Cluster by Flngerprlnt 1 #2.1

T2 Chemrtomates Clstor by ProepT 12511 cony 1ol

Open

{S Cheminformatics- Cluster by Fingerprint 1-3 #2.2 s .

+ {_& Cheminformatics- Cluster by Fingerprint 1-4 #2.5 9% Delete New KNIME Workflow Wizard
m Cheminformatics- Database analysis 1 #2.1 Create a new KMNIME workflow,
{_& Cheminformatics- Database analysis 1-2 #2.1 oo

Rename..

{k] Cheminformatics- Maximum Common Substructure Seai
m Cheminformatics- Maximum Common Substructure Seai <= Import KNIME
m Cheminformatics- Maximum Common Substructure Seai 5> Export KNIME
m Cheminformatics- Maximum Common Substructure Seai

Mame of the workflow to create: I CNIME_project

m Cheminformatics- Maximum Common Substructure Seai wWorkFlow Yar
m Cheminformatics- Select Diverse Molecules #1.1 Workspace destination: I JExamples/Cheminformatics Browse... I
m Cheminformatics- Similarity Search 1 #2.0 Configure...
i m Cheminformatics- Similarity Search 1-2 #2.1 Execute,,
- m Cheminformatics- Substructure search #2.0 Cancel Execu
. {S Docking and post-processing- Ensemble Docking #2.1 Reset
- {S Docking and post-processing- IFD 1 #2.9 Fish I S| I

#1-f8 Dackina and po<t-praces<<ina- IFD 1-2 #2.9 e EdEMeEaInF:



Run a node

Phase Shape

e Connectors

e Node status

Phase Shape <tz =

Molecule Reader
Execute and open view

= pmode name and description
Q Yiew: Log output of Phase Shape

]
B =
0

Shape query structure

Phase Shape
Molecule Reader

@, 0 Screening @

: Using MMod atom types

LigPrepped struchures to screen A Screening results - 2:8222 -

=1

File
Table "default” - Rows: 26 I Spec - Column: 1 I Properties | Flow Yariables I
Row ID BEcCT
® I n p ut a n d O u t p ut Rowl27 Molecule: SO0007027 #atoms:...
Row128 Molecule: SO0007029 #atoms:...
Rowl71 Molecule: SO0003361 #atoms:...
d a t a ta b I e S Row220 Molecule: 00009109 #atoms:. ..
Row221 Molecule: S00009111 #atoms:...
Row228 Molecule: S00009129 #atoms:...
Row600 Molecule: S00015549 #atoms:...
Row612 Molecule: S00015733 #atoms:...

A Dialog - 2:8231 - Phase Shape {(Using MMod atom types)
File

=1

PhaseShape I Job control | Flow Variables I Memory Policy |

Column containing shape input : Ia CT = I
Column containing ligand input : Ia CT = I

— Output Col T Stractare

¢ Input plus Output
= Output replaces Input
¢ Output only

Atom types to use For volume scoring: IMacroModeI - I

—Conformers

|v Generate conformers

Maximum number of conformers IlDD

Retain up to IID conformers per rotatable bond

Conformational energy window (in kcalfmol) IZS.D

Amide bonds: IVary conformation - I

Search Methods: Irapid - I

Maximum number of alignments to reporkt: |1

I~ Scorein place
IV Filter out conformers with similarity below (D-1): ID.S

I Include polar hydrogens

OK Apply

Cancel I
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Import and export workflows

o 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)
o Select 1 or several workflows > export as a zip file
Exclude or not the cached data from the exported file
(Aot 1o x| [Armport

Export KNIME workflows — wokflow Import Selection

Exports a KNIME workflow. Select the workflows to import.

i

—Source:
Select workflow(s) to export: |/ Select... I {*’ Select root directorys Browse...
Export file name {zip): I C:\Documents and Settingshjcmozziciknime-export.zip Select... I " select archW Browse, ..
I —

v
IV Exclude data from expor Select destination: | fxBugs Browse...

= 2] Examples- _ ) ) = —Workflows:
~~~~~ D[_& Cheminformatics- Cluster by Fingerprint 1 #2.1
- [J&) Cheminformatics- Cluster by Fingerprint 1-2 #1.1 Select all
~~~~ (&) Cheminformatics- Cluster by Fingerprint 1-3 #2.2

I

~~~~~ [:& Cheminformatics- Cluster by Fingerprint 1-4 #2.5 Deselect All
~~~~~ D(_& Cheminformatics- Database analysis 1 #2.1
----- m Cheminformatics- Database analysis 1-2 #2.1

----- Dm Cheminformatics- Maximum Common Substructure Search 1 #2.0
..... FE) hmcnimFavmn abice Bl ascinas inn arnnanm Sobebes imbown Sonvcb 12 %2 0 ;'

v Copy projects into workspace

I Finish I Cancel | = Back Mext = I | Finist I Cancel I




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 »)
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
Schrodinger KNIME manual  $SCHRODINGER/docs/knime/user_manual/kni13_user_manual.pdf

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

Workflow page (examples) 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/
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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

SCHRODINGER.



KNIME desktop specificities <

o Stepwise execution
o Data table column types and conversion
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Stepwise execution

* Only stepwise execution
|deal to take advantage of Schrodinger’ s jobcontrol infrastructure

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

o 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

o KNIME relies on strict data table column typing

o 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

e |In the Schrodinger 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

o Structures: Maestro, Sequence, Alignment
o Several files: Glide grid, Phase Hypothesis
e Desmond trajectory

e Binary formats: Canvas fingerprint and matrix

=154

Table "default” - Rows: 1 I Spec - Column: 1 | Properties |

@ FingerPrint

Fingerprint: size=1703936 bytes, 32 bit precision

A Pairwise distance matrix in Bine

_1of x|

Table "default” - Rows: 1 | Spec - Column: 1 | Properties |

@ CanvashMatrix

Canavs Matrix: size=6911626 bytes

Row ID a CT S s_m_title | activ * Molecular fingerprints in Binary forms
Rowl Molecule: C3 #atoms:... 8 1 File
Row?2 Molecule: 14 T 1AET 1
Row3 Molecule: 1AC4 #atoms:... [1AC4 1
Rowd 5 i2as6 1| l. Row ID
RowS Molecule: 2A54 #atoms: 14|2A54 1 Rowl
Row6 Molecule: ZEUQ #atoms:... |2ZEUQ 1 Soec - Column: 1 |
Row? Molecule: 2AS3 #atoms: 13|2A53 1 Table "default” - Rows: 1 \
Rows Molecule: 1AEE #atoms: 12|1AEE 1 Row ID a Alignment
Row9 #CTs:2 EUR 1 Row1 #alignments: 517
Rowl0 i 1AEU 1 .
Rowll Molecule: 1AE] #atoms: 14 |1AE] 1 I Fils
Rowl2 #CTs: 3 2EUU 1 * Glide Grid - 8:73 - Glide Multig
Row13 #CTs: 3 1AEQ 1 Fie E—
- = P l I
Sequences o =10] x| Table "default” - Rows: 2 | Spec - Columr Rowl
" - - _ = Row ID A GlideGrid
Table "default” - Rows: 1 I Sre e EE bt I Propertlesl Rowl Grid Prefix="grid_1bl7" zipped
Row ID ! Sequence Row?2 Grid Prefix="grid_1bl7_altered" zipped
Rowl Sequence length: 293

Readers and writers, converters
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KNIME workbench nodes <

o KNIME workbench nodes
o Data manipulation nodes
o Data exchange

SCHRODINGER.



KNIME workbench nodes

iy 1O » |/O nodes for reading and writing data from files and databases
- = Database

% Data Manipulation
<, Data views
- X, Sktatistics » Charting and plotting tools

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

& Mining » Loop support, time Series, Distance matrix
“y— Chemiskry

"M@ Distance Matrisx Statistics and data mining nodes (Mining, Weka) such as clustering, neural
-2 Loop Suppoart networks, decision trees, Lib SVM

“B(% Meta R statistical computation
A== Misc | |
- i+ KMIME Labs » Basic chemistry-aware nodes (CDK)

MI Time Series very limited, see Schrodinger extension nodes »
“l=F Python

R R
- % Reporting
= yeka

FHEESENENEHEEEEEE
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The most often used nodes for data manipulation

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

[ Filter Criteria | "Memory Policy

Set the filter criteria for the upper port
~Set filter parametern

~Column value matching

select the column to test
® include rows by attribute value

S s_sd_Salt\_Type IVI
> exclude rows by attribute value matching criteria:

2 include rows by number @ use pattern matching

pattern: |.*HCI.* IV| [] contains wild cards
> include rows by row ID

> exclude rows by number

[ ] case sensitive match regular expression
) exclude rows by row ID ) use range checking

lower bound:

upper bound:

< only missing values match

[ oK ][ ppppp ][ CCCCCC ]
And also:

o Java snippet, RowID and GroupBy node »
e Schrodinger nodes for data manipulation »
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Data exchange

~ gy 10 : . .
< B Read o As text files: File reader and csv writer nodes

I:} File Reader

e3arrreacer ©  IN EXCel format: xIs reader and xls writer nodes

_’g TBble Reader .

= emrecer © Between workflows: table reader and table writer nodes
] xLs Reader

7% Model Reader

~ -@Write o .
movwier © O€€ also among the Schrodinger nodes:

k@] ARFF Writer
& TBble Writer

— Schrodinger reader and writer nodes

S PMML Writer

B Mocte) Writar — CSV reader (read several files)
] xLs writer — View CSVL
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KNIME workbench nodes >

o KNIME.com Labs nodes

o Scripting and run a third party tool

e Java snippet

e RowlD

o Group by

o Miscellaneous nodes: Interactive table, Math formula, CDK Sketcher
» Plotting facilities

» Looping functionalities - Basics

* Model building nodes

SCHRODINGER.



Schrodinger extensions specificities <

e Canvas 2D renderer

o Grouped structures in a cell

e Output column structure options
o Jobcontrol tab

SCHRODINGER.



Canvas 2D renderer

A Molecules in Maestro format - 5:41 >
File

e Preferences > KNIME > Preferred renderer

Table "default" - Rows: 1347 I Spec - Column: 1 I Propertiesl

Maestro Molecule Su

Maestro File

® Canvas 2D

Skring

Row ID o CT
"
Rowl
Row2
~

Rows S
Row4 r

RowS ( "\ (Y\

Preferences uﬂﬂ
— -
type filter text Preferred Renderers Py v l
Ant
Dn M Select the preferred renderer that should be used in table view »
BEA ianagement reports for any available data type. The selection for data type|
General that have only one renderer is disabled.
Help » Basic
Install/Update -
Java e
KNIME v Chemistry
Chemistry Maestro [Maestro Molecule Summary ']
Database Driver
KNIME Explorer Mol2 ’MolZ Molecule Summary v]
KNIME GUI SDF [SD Molecule Summary v] 2N
Master Key ] 3
Meta Info Preferences Smiles [Canvas 2D-JNI ']
Network CML CML String
Open Street Map
Perl CTab CTab String
Reefered Rendlerers ChemDraw XML | CDXML String
Report Designer
Schrodinger Inchi Default
Plug-i I
vg-in De\./e opment Molfile Molfile String
Report Design 3
Run/Debug Raxr Rxn String
Team
Stnarts Default |
Sybyl Line Notation | Default !

» Nthear I



Grouped structures in a cell

o #CTs: number of structures

o Set of conformations, Glide poses, Ligprep forms...
e Group and ungroup nodes, match option

o Also grouped SD, mol2 _ _— E——— S

=101 x|
File
Row ID ! cT S s_m_title | | activ MAECollapser l Flow Variables | General Node Settings |

Row1l Molecule: 1ACS #atoms:... |[1ACS 1
Row?2 Molecule: 1AET #atoms: 13[1AET 1 ~ Output Column Structure
Row3 Molecule: 1AC4 #atoms:... [1AC4 1
Rowd > i2A56 1 ¢ Input plus Output
RowS Molecule: 2A54 #atoms: 142454 1 ¢~ Output replaces Input
Rowb Molecule: ZEUQ #atoms:... |2ZEUQ 1
Row? Matecule: 2AS3 #atoms: 13|2A53 1 ¢+ Output only
Raws cule: 1AEE #atoms: 12|1AEE 1
Rowg #CTs: 2 ZEUR 1 - ;
Row10 #CTs: 3 1AEL 1 @"tam'"g g@l $ McS.Ib =
Rowl1l Molecule: 1AE] #atoms: 14 |1AE] 1 i
RowlZ2 #CTs: 3 ZEUU 1 @ group """@
Rowl3 HCTs: 3 18EQ 1

Column containing column input to be collapsed : Ia CT = I

Add index property [

OK | Aapply | Cancel |




Output column structure options

Job control | Flow Yariables | General Node Settings |

e Input plus Output, Output replaces Input, Output only ermeE s [P
» Extract MAE properties, Set MAE properties and delete o
MAE prOpertleS nOdeS & Output replaces Input

" Output only

Match Input v

Set mae propertles

Extract mae & <
properties Delete mae

properties

«) I 41« - ' .
Schnrodinge
'.UUJ.\}

SCHRODINGER.



Output column structure options

Extract MAE MacroModel
Molecule Reader Properties Minimization Job control | Flow VYariables | General Node Settings | Text Viewer
@} Column containing input : I - I ﬁ
Output Column Structure
Set of ligands Output only ¢~ Input plus Output Only the output structures

MacroModel i+ Output replaces Input
Minimization ¢ Output only

Match Input [V ﬁ

Input structures, compound information and minimized output structures

Text Viewer

Input plus output

MacroModel
Minimization Text Viewer

QOutput replaces input Input compound information and minimized output structures
.. Table View - 2:158 - Text Viewer (Input structures, compound information and minimized output structures)
File Hilite Navigation View Ogt\put i
Row ID CT_input 5 s_knime_origin_directory S s_knim...|S§ s_knim...|§ s_m_entry_... |S s_m_tu:eﬁCT

RowO Molecule: 25 #atoms: ... |/timp/knime_workflow_example_data/ligan... |S0lig.mae workstatio... |[dI-400mw-cul... |25 Molecule: 25 #atoms: ...
Rowl Molecule: 141500 #at... |/timp/knime_workflow_example_data/ligan... |5 0lig.mae workstatio... |[dI-400mw-cul... |141500 Molecule: 141500 #at. ..
Row?2 Molecule: 151943 #at... |/timp/knime_workflow_example_data/ligan... |S0Olig.mae workstatio... |[dI-400mw-cul... |151943 Molecule: 151943 #at. ..
Row?= Molecule: 165006 #at... |/timp/knime_workflow_example_data/ligan... |5 0lig.mae workstatio... |[dI-400mw-cul... |165006 Molecule: 165006 #at. ..
Row4 Molecule: 177616 #at... |/timp/knime_workflow_example_data/ligan... |S0Olig.mae workstatio... |[dI-400mw-cul... |177616 Molecule: 177616 #at. ..
Row5S Molecule: 184284 #at... |/timp/knime_workflow_example_data/ligan... |5 0lig.mae workstatio... |[dI-400mw-cul... |184284 Molecule: 184284 #at. ..
Row6& Molecule: 193459 #at... |/timp/knime_workflow_example_data/ligan... |S0lig.mae workstatio... |dI-400mw-cul... |193459 Molecule: 193459 #at. ..
Row7 Molecule: 290782 #at... |/tmp/knime_workflow_example_data/ligan... |S0Olig.mae workstatio... |[dI-400mw-cul... |[290782 Molecule: 290782 #at. ..
Row& Molecule: 234669 #at... J/tmp/knime_workflow_example_data/ligan... |S0lig.mae workstatio... |[dI-400mw-cul... |224669 Molecule: 234669 #at. ..
Row9 olecule: 2399636 #aL/ Jimp/knime_workflow_example_data/ligan... |SOlig.mae workstatio... |[dI-400mw-cul... |299636 olecule: 299636 #aL/

SCHRODINGER.



Jobcontrol

A Dialog - 2:75 - Glide Multiple Ligand Docking
File

Settings | Ligands | Constraints | Output  Job control I Flow Yariables | General Node Settings |

er of subjobs I20 v

MNu

~ Exclude clude
Column(s): I Search I Set to Default | Column(s): I Search I
|7 Highlight all search hits add >> |7 Highlight all search hits
) ame Available # processors B add all == | Hostname | # s | Availa # process...
< cluster 10 / llocalhost 1 ( 2 )
| . == remove

~—

<< remove all

OK | Apply | Cancel I

SCHRODINGER.



Schrodinger extensions specificities | &

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

SCHRODINGER.



Schrodinger nodes

e Schrodinger node repository
o Configuration panel visual coherence
» Nodes of general use:
— Readers and converters
— Run Maestro and Run Maestro command
— Structure manipulation
— Data manipulation and viewers
— Scripting

o 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 xls/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

Dialog - 2:3 - LigPrep (2D -> 3D)

LigPrep =0l
Use structures from:|' File = | - [ Ligprep | Job control | Flow Variables | General Node Settings
‘ — Read in
File name: | ’ \ Browse... Grid Column containing input:
Output Column Structure
Filter criteria file: ‘ ‘ | Create... | l Browse... | 7 Input plus Output
F - ® Output replaces Input
. : ) -
Read In Force ﬁeld". OPLS_2005 hd ‘ ) Output only
Ligands lonization: Match Input
Retain original state
- Neutralize (best for QikProp) ization:
Smiles Reader P I'g:‘::::i):-ori inal state e
@ Generate possible states at target pH: |7.0 ‘ +/-12.0 ‘ - 9
7 Neutralize (best for QikProp)
Using: ® Generate possible states at target pH: |[7.0 |+/-[2.0 |
@ lonizer r / Using:
- Eplk = @ 1 - ) 5
Read 2D Ligands o ® lonizer
Add metal binding states . i
2 Epik
¥ Desalt « Generate tautomers o
[1 Add metal binding states
Stereocisomers o \ c
. v i v
Computatlon: esalt enerate tautomers
. - R . St i
@ Retain specified chiralities (vary other chiral centers) ereoisomers
Computation:
Determine chiralities from 3D structure @) Retain specified chiralities (vary other chiral centers)
Generate all combinations ) Determine chiralities from 3D structure
) Generate all combinations
Generate at most: ‘32 ’ per ligand G ) . .
) ) enerate at most: |32 per ligand
Generate low energy ring conformations: ’ 1 ‘ per ligand Generate low energy ring conformations: |1 | per ligand
Output format: @ Maestro SDF Output Type: =
| Start... | Close ] | Help
[ oK ] [ Apply ] [ Cancel ]

sER.



Nodes of general use - Readers and converters

» Molecule reader, SD reader... Glide grid reader...

o 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
o Pose viewer to complexes and Complexes to PoseViewer

A Dialog - 4:410:13 - String-to-Type [ | 524

StringToType I Flow Variables | General Node Settings |

~ Constraints
Column Output Type
= 5 S s_m_title <no type selected> =1
A — b - - — — — —
. Dialog - 4:410:408 - Complexes-to-Pose¥iewers S = ke orign_tirectory e e e =
File S s_knime_origin_file_name <no type selected > = |
- S s_knime_origin_hostname <no type selected> =1
ComplexestoPoseYiewer | Flow Variables | General Node Settings | S s m_entry_id NG LVe selectets =
S s_m_entry_name <no type selected> =1
S s_pdb_PDB_CRYST1_Space_Group <no Eype selected > -
Column containing input : Ia CT = I S s_pdb_PDBE_ID
S s_user_PDB_title Alignment
Maestro
Include Input [V Mol
Pdb
{¢" Extract receptor and ligand Sdf
Sequence
¢ Extract ligand Smiles

" Extract receptor

Optional ASL expression to identify the ligand molecule From a receptor-ligand complex | SCH RéDI N G E R




Run maestro command and Run Maestro

A Dialog - 0:416 - Run Maestro Command -0l x| = macstro 9.0.21 1: C\TEMP = [=] 3
File Maestro Brofext £k View QDisplyy Tooks Applcations Workflows Sorpts Heb
% R DA || 2 -4 Gl R

MaestroCmd I Flow Variables | Memory Policy |

Ra
Column containing input : CT = - -
Output Column Structure .
¢ Input plus Output /;\.
" Output replaces Input ( - Dialog - 1:9720 - Run Maestro(Mutated)
{¢ Output only File

—
un command For each input rcLl_/

Command line(s):

Maestro | Flow Variables | Memory Policy

entrygroupwsinclude seled Column containing input : CT v
undisplayatom atom.ele H
rephbhond rep=tube
repatombonds mol.atoms 54
repatom rep=ballnstick
repatom res.nwn 329

|| Export structures to Maestro project:

[V| Export grouped cells

("] Column containing group value | D delta_Potential_energy v
colorscheme scheme=Entry
labelatom resnuwm=true [¥] Import all Surface columns
labelatom resname=true 0 Jobs0/1
labelatom atom.nwnm 1662 Additional String on Command Line

On Stommspok canter; right cdick on stom@ond and holdwomany

Command Script:

entryselectall >
OK

m

entrywsinclude
colorscheme scheme="Entry ID" all
fit all

ok || Apply || Cancel

SCHRODINGER.
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Nodes of general use - Structure manipulation

. | Short Column Mames in Output
o Set MAE properties v vt | 15 mescan toput Avtomaticly
- Exclude — Select ~ Include
Column(s): l Search I Columnis): I Search I
|~ Highlight all search hits I~ Highlight all search hits
add >> |
S s_knime_origin_directory S s_m_title
S s_knime_origin_Ffile_name add all == | S s_knime_origin_hostname
S s_m_entry_name E r_mmod_RMS_Derivative-OPLS-2005
i_mmod_Conformation-OPLS-2005 sl | | # atoms
} # bonds
<< remove all |
A Dialog - 6:161 - Set MAE Properties (for the table colum:
File MNew Property:
User-defined property type
MAESetProperties I Flows 'v‘ariablesl General Node Settingsl ¢ String ¢ Integer ¢ Double
Column containing input : I“ CT = I I
Output Column Structure add user-defined >> I
¢ Input plus Output
7+ Output replaces Input
¢ Output only OK I Apply | Cancel I
Set all properties to column names I Set selected properties to column names I
Clear all properties .
* Extract MAE t
~ Properties X raC pro per IeS
Column Mame Column Type Prefixfsource Property Actual Property
s_knime_origin_... |String knime origin_directory s_knime_origin_directory
s_knime_origin_... |String knime origin_Ffile_name s_knime_origin_Ffile_name
s_knime_origin_... |String knime origin_hostname s_knime_origin_hostname
s_m_enktry_name |String m
s_m_title String m
e —— SCHRODINGER




Nodes of general use - Structure manipulation

o Extract and Set MAE properties

e Group and Ungroup, Set MAE index
o MAE parser

o Split by structure, Delete atoms

o Compare ligands

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

: =2
Volume overlap matrix... -I_D@K_D =an >@.>_.;@_ ol containing input : [B <7 =]

crio — — QOutput Column Structure

Res name
ufique concatenate

A Atom properties - 2:1451:1100 - MAE Parser ¢ Input plus Output
_E"e ; , ¢« Output replaces Input
'[' Table "default” - Rows: 887 | Spec - Columns: 35 | Properties |
Row ID I ct-id I atom-id [} imm... [Drmx_.. | Drmyv ... Drm_z_.. |} imre. . |8 s m.in. |8 s_t ¢ Output only

Row 1 1 1 2 41.858 7.688 24.757 100 X
Row 2 1 2 15 41.794 8.906 24.854 100 X
Row 3 1 3 3 41.806 6.775 25.963 100 X ASL Expression |atom.ele H
Row 4 1 4 25 42.111 7.042 23.642 101 X
Row 5 1 =) 3 42.191 7.68 22.362 101 X
Row & 1 [S) 2 41.047 7.296 21.464 101 X
Row 7 1 7 15 40.64 5.12 21.387 101 X
Row 8 1 8 3 43.446 7.282 21.676 101 X o
Row 9 1 9 2 44.659 7.788 22.299 101 X SCHROD'NGER
Row 10 1 10 2 45 301 A.953 23.288 101 x




Nodes of general use - Data manipulation and viewers

o Look up and add columns
* Run Spreadsheet viewer(OpenOffice/Excel)

e Table viewer

_(Of x|

* Table Yiew - 5:43 - Text Yiewer {Check the Force field para ua
File Hilite MNavigation View Output

Row ID aCT Log Log_input
STARTUP COMMAND:
time susr/localf/schro-latest/macromodel-v37Z11l/bin/Linux—-x86_64/bnin
Row1 #CTs: 4 MMSHARE_EXEC: susr/localf/schro-latest/munshare-vl8Z1lZ/bin/Linux-x86_~64

JobID: workstationZ-3-4aelSbbzZ

e rron o Tieas 3 ansaa o : L EENN P S TS Y

STARTUP COMMAND:
time susr/localf/schro-latest/macromodel-v37Z1ll/bin/Linux—-x86_64/bnin

=1

Row2

ow: Row1 Column: Log_input Type: LogFileCell

File

STARTUP COMMAND: |
time susr/local/schro-latest/macromodel-v97211l/bin/Linux-x86_64/bnin
MMSHARE EXEC: /usr/local/schro-latest/mmshare-v13Z1lZ/bin/Linux-x86_64

Row3
JobID: workstationzZ-3-4ael8bbZ
Batchllin V9.7 Build 97211 Starting Time 23-0ct-2009 12:55:59
MacroModel. Copyright (c) 2009 Schrodinger, LLC.

All rights reserved.
ConfGen V2.1 Build 21211

Input filename: mmconfgen_ job_S5122983853_in_l.mae

Output filename: mmconfgen Jjob_512298553_l-out.mae

Turning on debug switch 3

Atom-type file: Jusrilocal/schro-latest/mmshare-v182Z1Z2/bin/Linux-x386_64/.. /.. /datasato
m. T¥D

Force field:
S_2005.f1d

/usr/local/schro-latest/macromodel-v97211l/bin/Linux-x86_64/.. /.. /data/0PL

Read 29 atoms. Structure name, if any, appears on next line:
mol_0004
CGEN: Using ring conformation library. 'l

T EY e BTaem e mmn £ mmm e e e A o A n 2~

Row: IRowl
T
Column: ILog_input — I—
1
Type: ILogFiIeCeIl

Close

I

Include One Column |V

A Dialog - ookup and Add Columns (G

File

LookupAndAdd I Flow Yariables | General Node Settings |

[

Lookup column : I S s_canvas_MCS_ID = I

Key column : I S MCsS_ID

Include column :

Include all Columns |

Add String to column names in Input 2 {if duplicate) I_found

Use Hash {(Keep all necessary data in memory) [V

OK I Apply I Cancel I

Preferences

| type Filter text

-General
Help
InstallfUpdate
=1 KNIME
: Chemistry
:- Database Driver
" KNIME GUI
Master Key
Meta Info Preferences

Schrodinger = - -

Browse. .. I
=l

Schrédinger global preferences

Directory For temporary Files l cATEMP

Default Host llocalhost (2)

|¥ Delete temporary files after a node successfully executes

Mumber of log lines shown when a node Fails | 50

Open Office Spreadsheet Command Line

1

Recheck [icense

SCHRODINGER.



KNIME Workflows Available for Download

Product Suites Support esources & Downloads News & Events

Home » Resources & Downloads » KNIME Workflows

KNIME Workflows

Trials/Sales Quote Downloads Scripts KNIME Workflows Python API Citations Free| Cheminformatics
. W (@) Cluster by Fingerprint: Cluster structures by fingerprints and inspect 03/17/2012
: KNIME Workflows | or "Click here” for KNIME Workflows for the clustering statistics to choose a good number of clusters. Create
KNIME WOf'kﬂOWS : - automatically the optimum number of clusters based on the Kelley
: KNIME Workflows for Schréodinger 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), 1-4 (2.7)] [Requires: Canvas]
Cheminformatics If you require the workflows for Schrédinger Suite 2013-2, please click he @] Database Analysis: Assess the coverage of a database from the 03/17/2012

distribution of the distance to the nearest neighbor of each molecule
in the database. List the three most similar compounds for each
compound in the database. [1 (3.7), 1-2 (3.7)] [Requires: Canvas]

Docking / Docking Post-

a Below are many useful workflows for performing automation, customizatic
processing

: augmentation to the Schrédinger Suite. The workflows additionally provide
General Tools ; scientists to create custom workflows. Check back regularly, as improver C Maximum Common Substructure Search (MCSS): Create all 04/01/2011

Labs . workflows and new workflows are added frequently. Send requests for img possible MCS groups and list the groups identified. Inspect the
H - compounds in the first group and list the compounds that aren't
new workflows to help@schrodinger.com. included in this group. List the MCS groups that contain a compound
of interest. Create all the groups with the option limiting each
- R compound to at most one MCS group and present the structures in
Molecular Dynamics : these groups in a matrix. [1 (2.1), 1-2 (2.1), 1-3 (2.1), 1-4 (2.1)]

Pharmacophore Modeling [Requires: Canvas]

Library Design

Select Workflows

Protein Modeling Listed below are example KNIME Workflows that utilize many of the Schr O Select Diverse Molecules: Pick diverse molecules from a library and 11/02/2009
: I inspect the structures. [1 (1.1)] [Requires: Canvas]
Quantum Mechanics : (Nodes) as well as many other built-in tools.
Real World E | : & Similarity Search: Find the most similar compounds to a sketched 04/29/2013
ea or xamples c T molecule in a database. Screen the same database against several
. heminformatics query structures. [1 (2.1), 1-2 (3.7)] [Requires: Canvas]
bbbt « Docking / Docking Post-processing
Important Notes e General Tools o Substructure Search: Search a set of structures against a sketched 04/29/2013
e Labs query molecule or SMARTS patterns. Report the compounds that
e Library Design don't pass all the REOS filters. [1 (2.1), 1-2 (5.1)] [Requires: Canvas]
e Metanodes
e Molecular Dynamics
* Molecular Mechanics Docking / Docking Post-processing
e Pharmacophore Modeling
< Protein Modeling
-

Quantum Mechanics (@) SiteMap: A set of PDB structures is prepared, possible binding sites 04/29/2013
identified with SiteMap and visualized in Maestro. A set of ligand
binding site regions are characterized. [(6.0)] [Requires: SiteMap]

http://www.schrodinger.com/knimeworkflows
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Other KNIME Workflows

Cheminformatics
. Cluster by Fingerprint
. Database Analysis

. Maximum Common Substructure Search (MCS)

J Select Diverse Molecules

. Similarity Search

. Substructure Search

Docking and Post-Processing

. Docking and Scoring

. Ensemble Docking

. Loop Over Docking Parameters

. Protein Preparation and Glide Grid Generation

. Validate Docking Parameters

. Virtual Screening

. SiteMap

Pharmacophore Modeling

. Phase Hypothesis Identification
. Phase Screening

. Shape Screening

Molecular Dynamics:
o Desmond Simulation

Molecular Mechanics
» Compare Conformational Search Methods
» Conformational Search and Post-Processing

Quantum mechanics

+ Conformational Search and QM Refinement
« ESP Charges

+ Jaguar pKa

* Quantum Mechanical Properties

*  Semi-empirical Optimization

Library Design
o Library Enumeration

Protein Modeling
* Induced Fit Docking Protocol
* Model Building

Workbench

* Group By Use-cases
* Group Looper

* Unpivot

Real World Examples

» Binding Site Shape Clustering

» Sitemap and Glide Grid Generation
* Vendor Database Preparation

Labs

* Glide Grid Writer

* Parameter Flow Variable Use-cases
* Run Maestro 1:1 Use-cases

General tools

* Chemistry External Tool Use-cases
Ensure Molecule Title Uniqueness
Output Column Structure Option Philosophy
Protein Structure Alignment

Python Script Node Use-cases

Run Maestro Command Node Use-cases
Run PyMOL

Split and Align Multimers

Webservice

Workflows in the Current Workspace

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

e Chemistry tool nodes

e Python nodes

o Row iterator loop start

e Look up and add vs. Joiner node

o Miscellaneous nodes: Compare ligands, Set molecule title

SCHRODINGER.



Intermediate

KNIME workbench

- GUI »

- Nodes >
Schrodinger extensions

- Specificities »

- Schrédinger nodes »

<« Get started
P Advanced functionalities

48 SCHRODINGER.



KNIME workbench GUI <4

» Preferences

e Advanced node functionalities

e Errors, warnings and Console information
» Flow variables and workflow variables

» Metanodes

o Memory limit

e Tips and tricks

SCHRODINGER.



Preferences > KNIME

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

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

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

A

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
o Comment a workflow: Node pop-up menu > Node name and description
o Data table > Change the renderer A Properties - 0:8233 - Extract MAE Properties

File

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

- R = i — o —— =
Row ID & Available Renderers » Default plEy
Row366
RoOWSET 0.53% 1 Standard Double
RowS6S 0.01% | Full Precision —
RoOwWS69 0.02% I Percentage [
RowG70 0.01% | & Gray Scale -
Rows71 1.17% | Bars
] Row872 0.25% |
| Row873 0.158% |
RowS74 0.02% |
Row875 0.05% |
RowS76 63.53% |__com— |
Row877 6.12% ]
Row378 13.46% =
Rows79 0.12% |
Row880 2.29% |
RowS81 7.46% |
RowS32 0.85% |
RowS83 20.76% |
RAwaR4 N.71% 1
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Errors, warnings and Console information

e Popup-menu > View Std output/error

o Warning sign above the node status
when the node completed with potential
errors

o Console information:

INFO HierarchicalClusteringNodeModel Preparing input file '/tmp/HierarchicalClustering_in_423741.mat'
INFO HierarchicalClusteringNodeModel Finished preparing file time 0.35 seconds

INFO HierarchicalClusteringNodeModel 10:42:45 11.17.2009:

.7_:1 Configure

. Execute

. Execute and open view
@ canicel

54 Reset

= Pode name and description
®: View:
Q Yiew: Std outputferror of FPGen 2
Q View: Std outputferror of FPMatrix

of Cut
=) Copy
%, Paste
3¢ Delete

Std outputferror of FPGen 1

@, 0 Similarities Matrix in Table Format

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)
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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:

* Dialog - 6:50 - Hierarchical Clustering (from Matrix) (Gener =10l x|

File
HeerarchicalClustering Flow Variables I General Node Settings I Filter Criteria I Flow Variables | Memory Policy |
Set the filter criteria for the upper port

& column_name -

- I :l I —Set Filter parameter:
s linkage_type I ~ I I —Colurmn value matching

= select the column to test:
& number_of _clusters I i NumberOfClusters - I | I D ri_docking_score ZI
s schrodinger_plugi... I — I I 7+ include rows by attribute value matching criteria:
' " exclude rows by attribute value " use pattern matching

" include rows by number

OK l Apply l Cancel | T exclude rows by number

¢ include rows by row ID

patterm: I vI o=2 = conta

I case sensitive match I~ regul:

" use range checking

o 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
o Chose the number and type of input/output
o The metanodes open up in new tabs

A Add Meta Node Wizard —1Of x|
A Add Meta Node Wizard - 1O x1 P
Select MetaNode Template s N Define the number and type of the desired in and out ports. = C%

e
If vou want to create a Metaklode with a usual number of data in and out ports, select one; = C%
otherwise click next to define a custom MetalMode

Meta Mode MName: I MetaMode 1 : 2

MetaNode 0:1 MetaNode 1:1

MetaNode 1:2
out_1 {Data)
Remove | Remove I
MetaNode 2:1 MetaNode 2:2

= Back Customize = I | Finish I Cancel I

In Ports: Out Ports:

< Back | Customize = | | Finish I Cancel |
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Memory limit

o 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| QDMOFIIS*/I |ﬁ
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Tips and tricks

o 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.

e 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.

o 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.
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Known Issues

o |f 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
e Global variables
o Batch execution
o Tips and tricks

SCHRODINGER.



KNIME workbench node

» KNIME.com Labs nodes

e Scripting and run a third party tool

e Java snippet use-cases

e Manipulate the table row IDs using the RowlID node

» Aggregation using the GroupBy node

o 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/
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Scripting and run a third party tool

e Java snippet »

o Jython and Schrodinger Python nodes »

o Perl scripting

o External tool and Schrodinger Chemistry external tool nodes »
e Run Maestro commands »

SCHRODINGER.



Java snippet use-cases

e Duplicate numeric or string columns
o Create a new column from scratch (eg a tag)

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

eg return "prefix-"+$$FlowVar$$+" ref "+$Col19;
* Add a row index (see also Set MAE index)

_ (ol x|

See the corresponding
workflow examp|e_ ,,,,,,,,,,,,,,,,,,,, —_—
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Manipulate the table row IDs using the RowlID node

e 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 OITEETS BiE

Options | Flow Variables | Memory Policy |
—Replace RowID:

e Ensure row ID uniqueness o
— eg for Canvas tools before creating a matrix) e |

T Remove selected colummn
I Ensure uni queness
T Handle missin g values

|~ Enable hiliting

—append RowID column:

| Create new column with the RowID values

Mew column name: I

OK I Apply I Cancel I
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Aggregation using the GroupBy node

Some of the aggregation methods:

- first, last
=TS

. File
B m ax’ m I n Options I Flow Variables | Memory Policy |

— Group settings

- M e a n ~ Available column(s) — Select ~ Group column(s)

Column(s): I Search I . I Columnis): I Search I

- S u m |~ Select all search hits I~ select all search hits

sMi Ss_canvas_lnique_SMILES_Stereo zif = I D r_user_pH

- Concatenate §iekroe ==

<< remove

D r_epik_Hz2O_pKa_uncertainty
D r_epik_State_Penalty

- (unique) count Vo c<romove st _|
- List

— Aggregation settings

— Available columns To change multiple columns use right mouse click For context menu.
- S et smi s_canvas_Unique_SM add >> I i Column i Aggregation {click ko change)
e
D r_epik_H2O_pKa add all == I B =0 9
D r_epik_H2O_pKa_unc
D r_epik_State_Penalty << remove I
| atom-id
<< remove all I
JEN IR— i3
— Advanced settings
Maximum unigque values per group I 10,000 E: | Enable hiliting | Sort in memory I Retain order IKeep original name(s) - I
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Miscellaneous nodes

» |nteractive table: Find & Find Next
equivalent to the Schrodinger Text viewer node

File

that have more functionalities

e Math formula
e CDK Structure sketcher
or Marvin sketch

(free of charge from Infocom)

A Dialog - 0:8232 - Math Formula

Math Expression I Flow Variables I Memory Policy |

Column List Mathematical Function Constants
I # atoms In(>) ROWCOUNT
I # bonds log(x) ROWINDEX
D r_epik_Ionization_Penalty exp(x) pi
D r_epik_Ionization_Penalty_Charc abs(>) =
. - sqQre(x) COL_MIN{col_name)
D r_epik_Ionization_Penalty_MNeutr rand() CoL_maxcol_name)
D r_epik_State_Penalty mod(x, ¥) (COL_MEAN(col_name)
I i_epik_Tot_Q iF(x, v, 2) COL_STDDEW(col_name)
I i_lp_ring_sampling_problem round(x) COL_vaR(col_name)
D r_lp_tautomer_probability round(x, ¥)
I b_mmod_cChiralities_Consistent-C ceil(x)
I i_mmod_Conformation-OPLS-200 FIF’O"(X)
I b_mmod_Minimization_Converge: :;:(c:;(x‘ ¥)
D r_mmod_Potential_Energy-OPLS- cos(x)
D r_mmod_RMS_Derivative-OPLS-Z tani)
D r_mmod_Relative_Potential_Ener asin(x)
} i_mmod_Serial_Mumber-OPLS-201 acos(x)
}| i_mmod_Times_Found-OPLS-200! atan(x)
} i_sd_H\_acceptors atanz(x)
} i_sd_H\_donors sinh{x)
D r_sd_Rotatable\_Bonds cosh(x)
. tanh(x)
D r_sd_Solubility asinh(>)
D r_sd_cLogP acosh(x)
I isdid atanh(x)
D r_sd_tPsa max_in_aras(x, ¥, 2)
min_in_args(x, v, z)
,l I _'| average(x, v, z)
Expression

round({$r_sd_Solubility$)

7+ Append Column:

¢ Replace Column:

Inew column

OK

I Apply I Cancel

SCHRODINGER.
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Plotting facilities

N

VELS" « Data Views: Plotter, Histogram...
o Mining > Scoring: Enrichment plotter, ROC curve

8 e « Advanced capabilities available in KNIME Report designer

&) Pie Chart
B8 Conditional Box Plot
“ Histogram >
M Histogram (interactive) —
EE Interactive Table
B it Chart
A/ Line Plot

u Parallel Coordinates
9 Pie chart

av’ Pie chart (interactive)
£ Rule Viewer

gg Scatter Matrix

A", Scatter Piot

-
~ @@ Mining
<~ =% Scoring
Idz Enrichment Plotter

ﬁ Entropy Scorer

[£Z roc curve
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Looping facilities- Basics

v B

~~
Vv
~

~

Databas=
e Database Looping
Loop Support
N Cross Validation
X{ X-Partitioner
}x X-Aggregator
‘Er Featume Selection
3 Backward Feature Elimination Start (1:1)
¥ Backward Feature Elimination Start (2:2)
:E Backward Feature Elimination End
xﬂ:: Backward Feature Elimination Filter
@ Counting Loop Start
3 Generic Loop Start
2 BbleRow To \ariable Loop Start
\" Loop End
23 Variable Condition Loop End
Zj¥ \ariable Bas=d File Reader
X5 Inject \Variables (Data)
15 Inject Variables (Database)
V= Extract Variables (Data)
V& Extract \ariables (Database)
= BbleRow To \ariable
X5 variable To BbleRow
¥ \ariable To BbleColumn
n Interval Loop Start

< &P Meta

Loop x-times
|3 \ariables Loop (Data)
\ariables Loop (Database)

< [ schridinger

~

| & RSB

n Row Iterator loop Start

o Loop start ... Loop end
» |nject and extract variables
o TableRow/Column to and from variables

o Prebuilt protocols

o Schrodinger node: Row iterator loop start

=& Meta

ﬂﬁ Feature Elimination
{g: Iterate List of Files
Loop x-times

{23 variables Loop (Data)

=

5 Variables Loop {Database)

- [ BB %-validation
%% Simple Preprocessing

Backward Feature
Elimination Start {1:1)

-

[Ca]
MNode 1

>

Backward Feature
Elimination End

ckward Feature
ination Filter




Model building nodes

< W Weka ~ @B Mining
7 =% Association Rules

<7 W Classification Algorithms
% Association Rule learner

D * ayes ﬁ Bitvector Generator
> = functions <~ = Bayes
P = jazy PiA} Naive Bayes Learner
D * meta Pi*l Naive Bayes Predictor
~ =% Clustering
D = o ﬁ Cluster Assigner
D ™ trees %} Fuzzy c-Means
P = rules [y Hierarchical Clustering
<7 W= Cluster Algorithms g3 SOTA Learner
5 soma predictor
9 DBScan S k-Means
¥ DensityBasadCluster <~ == Rule Induction
9 EM <~ == Fuzzy Rules
9 FarthestFirst A Fuzzy Rule Learner
h Fuzzy Rule Predictor
9~ FilteredCluster < = Neural Network
9~ Optics < = MLP
S o SimpIeKMeans % MultilayerPerceptron Predictor
255 RProp MLP Leamer
9 XMeans < & PN
<7 W Association Rules 2. PNN Learner (DDA)
9 Apriori &5 PNN Predictor

<~ =% Decision Tres

9~ FilteredAssociator
‘-T' Decision Tree Learner

9 Generalized SequentialPatterns $2 Decision Tree Predictor
9~ PredictiveApriori Ay 148 (Weka)
4 TFertius <~ =% Misc Classifiers

>’ K Nearest Neighbor

~ . Predictors
z ~ =% MDs

~a Weka Cluster Assigner [ mos
A Weka Predictor + Future Canvas nodes B s ocin
< "= 10 ~ PCA

(already some prototypes) = p—

a Weka SerializedClassifier Read B8 rca Apply

A% Weka Classifier Writer B pca Inversion
~ = SVM

3 Weka SerializedClassifier Write

A&, Weka Classifier Reader
P 4 ueBsvm

A% Weka Clustering Writer N\ SVM Learner
A%, Weka Clustering Reader ¥ SvM predictor
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KNIME workbench nodes >

o Edit variables and advanced looping functionalities
o Hilite functionalities

o Database nodes

o Miscellaneous useful nodes

SCHRODINGER.



Schrodinger extensions specificities

o Schrodinger preferences
o Start-up script options
o 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

7

Preferences

| [ type filter text

i Install/Update

> Java

4 KNIME
Chemistry
Database Driver
KNIME Explorer
KNIME GUI
Master Key
Meta Info Preferencs
Network
Open Street Map
Perl
Preferred Renderers
Report Designer
Schrodinger

> Plug-in Development

> Report Design

< | 1 [ »

m

Schrédinger

-

Schradinger global preferences
Directory for temporary files
SCHRODINGER installation location

(To enable this, restart KNIME after unsetting SCHRODINGER environment)

PyMOL installation location

Default Host
Output Column Structure: (applicable for some nodes only)

() Input plus Output @ Output replaces Input () Output only
Delete temporary files after a node successfully executes
Number of log lines shown when a node fails

Open Office Spreadsheet Command Line

Recheck license

CA\tmp\KNIME

C:\Program Files\Schrodinger2014-3

localhost (2) -

50

oocalc

[ Restore Defaults] [ Apply

)

[

OK

J{

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 Schrodinger extensions temporary directory
-defaultHost Default host
-deleteTempFiles true/false Delete temporary files on or off.
-ooCmd <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
Generate Build Report for TableRow To Iﬁ ( | eéia er} ;:op;n>
'

Pairwise Matrix Clustering {(from Matrix) Sorter Row Filter Column Filter vyariable

—D@ @——D@D—b}ieb—b%ﬁ
.= X

Kelley penalty

e =10l x|
HierarchicalClustering Flow Yariables I General Node Settings |
-~ &  column_name I Ll I
------ s linkage_type I LI |
------ & number_of_clusters I i MNumberOfClusters ;l l
o & schrodinger_plugi... I Ll I
QK I Apply | Cancel I
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Schrodinger nodes

o Chemistry tool nodes

» Python nodes

o Row iterator loop start

e Look up and add vs. Joiner node

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

SCHRODINGER.



Chemistry external tool nodes

A Dialog - 5:42 - Chemistry External Tool 1:1 {(Parse the log flie) = |D|l]

Fie » |nput/output types:

ChemExternalTool11 I Flow Yariables I General Node Settings I

Output Column Structure - MaeStrO, SD, m0|2, SmlleS

¢¢ Input plus Output

— Double, Integer

¢~ Output replaces Input
" Output only

— String, Text

Column containing input {%%input_19%) : I Log Log - I

fu(ommandlineforeachinp% - Sequence’ allgnment

. — — FingerPrint, Canvas Matrix

@mmmm @ — Phase Hypothesis, Glide Grid

Command linefs):

grep "high, medium” %input_1% > %output_1%
Sort %output_1% > tmp.tXt
unig tmp.txXt > output_1%

rm tmp.tXt
e string "%input_1%' for specifying the input File,
the string '"%%flow_<n>=%"', where <n>is 1, 2, or 3 fFor specifying the Flow variables flow_<n>=,
the string "%%row_id%' for specifying the row id {only For each row),
*output_ 1% for specifying the output File)

OK I Apply | Cancel |
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Python nodes

Dialog - 2:359 - Python Script 11 (Distance, ASL from columns)

File

~ Script [ Flow Variables I General Node Settings |
[lScript

import os, random, string, subprocess, sys
Read in the input table
iterator = inData[0O].iterator(y —
while iterator.hashext(:
row = iterator.next(
mae_ct = row.getCell{0)
asll = row.getCell(1).value
asl2 = row.getCell(2).value
# Loop over structures in table (single entries in cell only)
for st in mae_ct.getStructureReader(:
[atom 1l]= structureutil.evaluate_asl(st, asll)
[atom2]= structureutil.evaluate_asl(st, asl2)
distance = st. measure(atoml,atom2)
print "distance = "+ str(distance)
# Store the distance in the CTs
st.property{'r_user_distance']l= distance
st.property{'s_user_asll']= asll
st.property{'s_user_asl2']= asl2
# Create the output table
newCell = MaestroCell()
newCell.setToStructure(st)
newRow = AppendedColumnRow(row, [ newCell ])
newRow colllames = ["hNew CT"]

@tainerm].addRowToTabIe(n@

| ([ Apety | [ cancer |

e |nput/output connectors: 0:1,
1:1,1:2, 2:2

o Schrodinger’ s APIs

o Possibility to include third
party APls
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Row iterator loop start

* Read table - 4:58 - Table Reader — |D| X|
File .
|Read table - 4:58 - Table Reader (Sets of conformers grouped in one cell)|
Spec - Columns: 2 T Properties
Table "default” - Rows: 3
Row ID I agroup a CT
Rowl (u] #CTs: 10
Row2 1 #CTs: 10
HESE N #CTs: S * Dialog - 4:64:7 - Row Filter {Only the second structure) oy e | 524
File
Filter Criteria I Flow Variables | General Node Settings |
—Set filter parameter:
Row Iterator Ungroup MAE Row Filter Loop End ¢ include rows by attribute value AT £
Loop Start ~ - N l first row number:| 2=
—1 exclude rows by attribute value
DM i i N i [~ tothe end of the table [
— . L — 7+ include rows by number last row number:| 2=
— Only the second structure ¢~ exclude rows by number
" include rows by row ID
T exclude rows by row ID
A Input with expanded column in 101 x|
File -~
Table "default” - Rows: S l Spec - Columns: 2 | Properties |
Row ID I agroup a CT oK I Apply | Cancel |
Rowl 2 Molecule: 1wun_lig_ref #atoms:...
Row2 2 Molecule: 2brn_lig_ref #atoms: 46
Row3 2 Molecule: 2Fdp_c_lig_ref #atom...
Row4 2 Molecule: Zitw_a_lig_ref #atoms...
RowS 2 Molecule: 2vagp_a_lig_ref #atom...
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Look up and add vs. Joiner node

o 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.

A Dialog - 0:8243 - Lookup and Add Columns
A Dialog - 0:44 - Joiner — |D| X| ==
File

1 LookupAndAdd | Memory Policy |
Standard Settings I Flow Variables | Memory Policy |

Join column from second table I D r_sd_cLogP LI bt el T | e Sl |:|
Duplicate column handling ¢~ Filter duplicates Lookup column: | S s_sd_name I:|
O (B e i Include column : | S s_sd_Salt\_Type F]
¢ Append suffix Include One Column
I Include All Columns [ |

Join mode Inner Join

Add String to column names in Input 2 Gf duplicate) l_inputz

Multiple-match row ID suffix _

Left Outer Join Use Hash (Keep all necessary data in memory)
Right Outer Join
Full Outer Join

OK | Apply | Cancel | (

oK ][ Apply ][ Cancel ]
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Miscellaneous nodes

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

o Set molecule title

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

A Dialog - 0:415 - Compare Ligands -0 x|
File

CompareLigandFiles | Flaw variables | Memory Policy |

Column containing First input : Ia T = I
Column containing second input : I‘ CT = I

Include Input [V

Mode: Ifirston|y vl

Do not return multiple copies of each structure [

OK I Apply I Cancel I
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Schrodinger nodes

o Simple worktlow examples

o Workflow development support for customers

o Automatic protein preparation

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

SCHRODINGER.



< Intermediate



KNIME workbench GUI

e Report designer
e Global variables
o Batch execution
e Tips and tricks

SCHRODINGER.



Report designer

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

A BIRT Report Yiewer

Ligand e s s s Isomenthone conformational analysis
Conformer populations
oH
- rMacromodel
HO/\I\“W B 5=0uar
OH ., 1a4q |[1nsc [ligand A:DPC2 |No
HIN 70
/l\ s
o &0
(43
50
45
40
35
30
25
a 20
residues
1buh |11dm2|\75 A180,A:314/N° .
; ‘
0 - — I
I\) ~ v > B < © A
e & e > e & e e
& & & & & & <& &
& &£ & &£ & & & &
\., 2
/ N 1cic |irth ligand A-102 A:227 A:234. B:102.B:234 Row ID Relative Ring Boltzmann
o N — Z:UNK999 ) o o e T Energy conformation |population
\'\{i |\ Conformer 3 (0.0 -104.2 69.9 6.32 -104.3 3.6
© 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 15.96 -18.4 0.1 18.55 -20.4 0.0
Conformer 6 10.55 -18.3 1.0 17.95 -21.3 0.0
o Conformer 0 |4.17 -1.1 13.1 0.0 -5.3 44.8
N— Conformer 1 8.09 1.3 2.7 0.15 -3.1 42.2 -
Conformer 2 |4.52 6.5 11.4 4.82 1.3 6.5 J ER‘r
P | idba [1dbb |ligand _:STR1 |H:104 ®



Report designer- template mode

KNIM
File Edit Insert Element Data Page View - Search Run
|t~ el el el o =
aWorkﬂow Projects 23 ] = 8 || . 3: virtual screenierjp!( executed ) 1 View Report in Web Viewer = 5
‘-=|E<<}==Dv | ) 5 -t -+ 1 - .« « 1 . -ppl2View Report as DOC 4 . s . e T T T

3 View Report as HTML

=7l 4 View Report as PDF

S View Report as POSTSCRIPT
6 View Report as PPT

PDB ID 7 View Report as XLS

E Cutomer ﬂ
EE Examples

. #-il@ Cheminformatics
E Docking and post-proce:
=& Docking and post-pr
m Docking and post-pr
:m Docking and post-pr

{&) Docking and post-pr =
: Hg = . .
< B >

[&] Data set view &3 l o = 08

+-[&] Hits
[&] rDBs

[&] complexes

<H1l=>=<CENTER=Virt...

[BestRepresentative] | <]

<H2Z=Hit list</...

Smiles Title Glide score

] [Title] [r_i_docking_score]

o [ —]
¢ Palette | = <H2>PDB struct...
Pointer Select . .
[?3 Smiles PDB ID Resolution
{_} Rectangle Select
=] [s_pdb_PDBE_ID_input] | [r_pdb_PDB_RESOLU...]
(= Report Items <0
Label Layout | Master Page I Script I XML Source | Preview
A= Text [ Property Editorl
ab|Dynamic Text Properties
|
El Data General General
Image P
) Description Author: | I
FH Grid Comments - . " o
Created by: I Eclipse BIRT Designer Yersion 2.3.2.r232_20020202 Build <2.3.2.+20090218-0730> ]
=] uist User Properties - - - - -
- Path: | C:\_xknime-exampleimainKNIMEworkspacelWorkshop materials\2010 UGMY3- HTYSVirtual screening- Wd
[ER Table Named Expressions
Title: [ |
ek Chart Resources
{23 Cross Tab Event Handler Themes: [None =
Advanced . . -
= Quick Tool Report Orientation: I Left To Right EI
uick Tools <
(] Aggregation Display Mame: | I
Thumbnail: I Jftemplatesjblank_report.qif ] |I|
Layout Preference: (& Auto Layout O Fixed Layout




Report designer- Canvas 2D renderer

The structures can be shown in a report using Canvas 2D renderer using the following procedure:
o 1. In the workflow, add a MAE-to-smiles node and a To report node.

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

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

o 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.

e 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.

o 6. Check the view in the Preview tab

SCHRODINGER.



Global variables

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

New KNIME workflow... ! Workflow Variable Administration
New Workflow Group...

B B b

Copy

Paste

] Delete... Molecules STRING

Move...

Rename...

Open

Import KNIME workflow...
Export KNIME workflow... [

ok

Cancel ] [ oK l

Workflow Variables...
Workflow Credentials...

Configure...
Execute...
Cancel Execution

Reset
Edit Meta Information...

Edit Report

© B\ W00

Refresh

Run As
Debug As
Profile As

Team

vy v v v v

Compare With
Restore from Local History...

Source >

b Properties

SCHRODINGER.



Batch execution

e $SCHRODINGER/knime -batch —reset —nosplash -nosave
-workflowFile=<path>/<wkf>.zip or -workflowDir=<path>/<workspace>/<wkf>
o 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 eg:
<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
o Pass some variables: -workflow.variable=name,value,type (int, double or String)
o Workflows can be run from Maestro using a simple Python script wrapper
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Tips and tricks

o Rearrange the panels

o 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"/>
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KNIME workbench nodes <4

o Edit variables and advanced looping functionalities
o HiLite functionalities

o Database nodes

o Miscellaneous useful nodes

SCHRODINGER.



Edit variables and advanced looping functionalities

<~ [ Database
e Database Looping
~~
YV e Loop Support
<> M Cross Validation

x-{ X-Partitioner
X x2ggregator
~ ’1}‘ Feature Selection
¥ Backward Feature Elimination Start (1:1)
E Backward Feature Elimination Start (2:2)
:E Backward Feature Elimination End
‘E‘: Backward Feature Elimination Flter
@ Counting Loop Start
8 Generic Loop Start
B BbleRow To \ariable Loop Start
‘_" Loop End
23 Variable Condition Loop End
Zj¥ \ariable Bas=d File Reader
5 Inject Variables (Data)
3 Inject Variables (Database)
V= Extract Variables (Data)
V& Extract \ariables (Database)
= BbleRow To \ariable
Y5 variable To BbleRow
wf variable To BbleColumn
n Interval Loop Start
< &P Meta
E’?‘! Loop x-times
[23] variables Loop (Data)
\ariables Loop (Database)
~ n Schradinger
~ u Tools

n Row Iterator loop Start

o Extract variable (data) and Inject variable (data)

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

TableRow and Variable to TableColumn
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Hilite functionalities

o HiLite filter and HiLite collector nodes
o Color, Size and Shape Manager/Appender nodes

A Data Views

4. Phase DB Que
7 §=¢ Property Hypothesis Reader Hilite Filter R
M
.‘ Color Manager ol 2 -
8, Size Manager & Configure...
Q4 Shape Manager Frecute
< pe 9 Selected (] Execute and Open Views
‘ Color Appender (@ Cancel
“e_ Size Appender — B8 Reset
=o PP Hilite Collector | = E4it Node Name and Description...
20 Shape Appender \ﬁ # ] New Workflow Annotation
. . ¥, Collapse into Meta Node
A Table Yiew - 2:8240 - Text Yiewer (Hilite some hypotheses) 101 x| i =2 ' Expand Meta Node
N - N N " < @, View: Apply AnnotationsD
File Hilite Mavigation WYiew Output
Show Flow Variable Ports
Row ID n hypothesis . =
feme M " L " - -~
Row0 Hypothes,s. "AAADPR_IDDSH From: ".ftmp,fkn!me_workﬂow_example_data,l’PhaseHypothes. .. . Apply Annotations View - 0:8253 - HiLite Collector E@lg
Rowl Hypothesis: "AAADPR_1109" From: "ftmp/knime_workflow_example_datafPhaseHypothes... . —
Row2 Hypothesis: "aAADPR_242" From: "ftmpfknime_workflow_example_datajPhaseHypotheses" File Hilite :
Row3 Hypothesis: "aAADPR._S52" From: "ftmp/knime_workflow_example_data/PhaseHypotheses" Append Annotation
Row4 Hypothesis: "aAADPR_964" From: "ftmpfknime_workflow_example_data/PhaseHypotheses" Scaffold 1 [ - ] .
RowS Hypothesis: "aAADPR_931" From: "ftmp/fknime_workflow_example_data/PhaseHypotheses"
Rowg Hypothesis: "aaAADPR_932" From: "ftmpfknime_workflow_example_data/PhaseHypotheses"
Row? Hypothesis: "aaADPR_933" From: "ftmpfknime_workflow_example_data/PhaseHypotheses" Eoin S_ Anne =0 Sf:::o =1
Rows3 Hvpothesis: "aAADPR_934" From: "J/tmpfknime_workflow_example_data/PhaseHypotheses" F' m”i :g:z zz:ffol g 1
Row9g H'-mn'ffwcic' "ananPR 993" From: "ftmp/knime_workflow_example_datafPhaseHypotheses" Rowl Active Scaffold 1
Rowl0 Hilite Selected 9" From: "ftmp/knime_workflow_example_datajPhaseHypotheses”
Rowll Unhilite Selected 0" From: "ftmpfknime_workflow_example_data/PhaseHypotheses"
Rowl2Z2 Clear Hilite 1" From: "Jftmpfknime_workflow_example_datafPhaseHypotheses"
o ‘ SCHRODINGER.




Database nodes

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

54| Database Reader

& Database Connector

@ Database Looping

&% Database Row Filter

@ Databas=e Query

@ Database Column Flter

%3 Database Connection Writer
E Database Writer

;ﬁ Database Connection Reader

SCHRODINGER.



Time series support

= '\9 Time Series o See simple examples (not on the Workflow page yet)
S E‘ Date Field Extractor

------ ? Time Field Extractor
----- M Extract Time Window
----- 5 Mask DatefTime
H Mowving Average

------ . Preset Date/Time

------ B String to DatefTime
----- w Time Difference

------ @ Time Generator

------ % Time to Sktring
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Miscellaneous nodes: Cell splitter, Numeric binner

o Reference row filter, Reference column filter, Nominal value row filter
» Missing values

o Create collection column and Split collection

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

» Row sampling, Partitioning, Shuffle

 Numeric binner
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KNIME workflow examples

o KNIME workflow page
o Workflow development support for customers
» Workflow example presentation

SCHRODINGER.



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

Cheminformatics

. Homology modeling

*  Model building and refinement

Clustering, diversity selection, similarity search

e Database analysis Library design

e  Maximum Common Substructure * Library enumeration

Docking and post-processing including a Run Maestro 1:1 prototype
o Real World Examples
e Docking and scoring, Virtual screening, Ensemble docking, Induced Fit * Vendor database preparation

Docking General tools

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

e Validate docking parameters

. including a Run PyMOL prototype
Pharmacophore modeling

* Chemistry external tool node use-cases
[ J

*  Run maestro command node use-cases

°  Phase hypothesis identification ¢ Output column structure option philosophy
e 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

SCHRODINGER.



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

e CombiGlide library enumeration, MacroModel coordinate scan (now available)
o PCAon perresidue interactions  (Chemistry external tool node)

e 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/

e 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.



Real World Case Study: Binding Site Clustering and Ensemble Docking

_ i’_l){i‘:‘[JYovlSkIV(‘\:I‘;\(i!‘ (; H E ]\[ ] STRY - bsvac

Exploring Protein Flexibility: Incorporating Structural Ensembles

Generation of Receptor Structural Ensembles for From Crystal Structures and Simulation into Virtual Screening
Virtual Screening Using Binding Site Shape Protocols
Analys.s and CIUSterlng David J. Osguthorpe,{ Woody Sherman,” and Amold T. Hagier*’{’§
“Shifa Biomedical, 1 Great Valley Parkway, Suite 8, Malvern, Pennsylvania 19355, United States
David J. Osguthorpe’, Woody Sherman® Virtual screening is an important part of computer-aided drug design, *Schrodinger, Inc, 120 West 4Sth Street, 17th Floor, New York, New York 10036, United States

1.3, i i 1 | icati )i
and Arnold T. Hagler™ > with many reviews (1 8) and successful applications reported (4-7) in $Department of Chemistry, University of Massachusetts, 701 Lederle Graduate Research Tower, 710 North Pleasant Street,
iald hioh databaco . ; .. o i reaning (210 o o Ambherst, Massachusetts 01003-9336, United States

T ohifa Dioooodioo

Table Viewer

Parallel
Desmond Desmond Trajectory ta . . nd
Trajectory Reader Extract Frames Split complexes AlignementChunk Start Site properties Parallel Chunk E

All, no solve largest ligand Gul
Find 5 possible

binding sites

PDB Reader

Table Viewer

Alignment structure

Enrichments

In each site

Molecule Reader CSV Writer

@; Molecule Reader Jobcontrol
~ distribution
(subjobs) =9
Known active ligands MACCS text file Enrichment Table
Known active ligands / /
File Hilite Navigation View Output
Row ID S Sitemap [D auC Defl1x |D 1% [D efax |D 4% D Sitescore |
activi#s Frame 120_site_1 | [23.72 D72 | ] 175
activ#0 Frame O_site_1 | 22 275 — || S |— ] =44
activ#3 Frame 40_site_1 15 547 -_— 9.893 10
activ#s Frame 160_site_5 | 6.949 - 3.786 -_— 0.636
activ#2 |Frame O_site_4 - 2.94 |m 0.715 n 0.878
activ#4 K, ite_3 i 2.819 m 1.047 |m 0.66
activi# 1 ractivi#2” (5/9)] }- 0 I 0 II 0.686 .
activ#s Frame 80_site_5 [ =] 0 | 0.687 L 0.559
activi#7 Frame 160_site_3 |mmm 0 | 1.737 [ 0.794 SCH ROD'NGERm




Real life applications...

Table Creator Table Creator

Table Creator

Hann rules

Table Writer

Vendor Prefix LigPrep
Table Creator
Extract MAE MetaNode 2: 1 MetaNode 1 : 1
Molecule Reader
=9
Calculate & Flter by molecular perties 1 form
Filtered Cmpds
Extract Structure & Compound ID Neutralize & Desalt Limits
Import vendor SD Fle ID Feld choice Text Viewer
S Property I D Minimurnl D Maximum|$S Descriptor ... S Type

Row1l MW 200 SSOMW double |~ |
Row2 ring 1 S ring_number integer = =
Row?3 minimum ring size 3 min_ring_size > = -
Row4 maximum ring size 8 max_ring_size <= Remove salts
Row5S unbranched (o] & longuest_unbr... integer Extract MAE
Row6 hetero atoms 1 14 hetero_atoms  integer Add Hydrogens Neutralizer Split by Structure Properties Sorter GroupBy
Row7 heawy atoms 10 100 i_ligfilter_Num... integer
RowsS hetero/heawvy atom ratio 0.1 0.5 hetero/heawy_... double > B ——D g: p-;b
RowS fused rings (o] 3 largest_fused... integer 5 L
Rowl1lO chiral atoms o] 2 1li_ligfilter_Num... integer
Rowll rot bonds (o] 10 RB integer Fll Empty Valences Neutralize molecules #atoms #atoms Largest only
Rowl2 aromatic only (o] aromatic_only <=

Table Creator CSV Writer

7 -
Lok S
tructure Filter
REOS Filter H m
MetaNode 2 : 2 ann rules e location H
[r . | 6
» ta Mod z > - > . R ol =

Hann Rules

>
L2 Sl
v/
L -

Other filters REOS Rules

MetaNode 1 : 1L

7
> ’0> L= “" Rotatable bonds

g=c riptor generation




Workflow example presentation

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

» More advanced examples from the Workflow page
o Scientifically relevant applications
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