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Overview

AOrganized by level:

I Get started
1 Intermediate
I Advanced functionalities

AAnd by topics:
I KNIME workbench: GUI, specificities, nodes
I Schrodinger extensions: specificities, nodes

AYou can jump between the sections using links (marked with
3 org ). See the overview slides.

AThere are also links to use-case examples (marked with Dz
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Get started

KNIME workbench

I GUI

I Specificities

I Nodes
Schrodinger extensions

I Specificities
I Schrodinger nodes

R

Intermediate
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KNIME workbench GUI bl

AKnime.org and Knime.com
AKNIME workbench

Astart Knime

AcCreate a new workflow and organize a workspace
ARun a node

Almport and export workflows

ATips and tricks

ADocumentation
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KNIME- Konstanz Information Miner

KNIME.org http://www.knime.org/

KNIME workbench 2.3
based on Eclipse 3.6

Statistics and data mining nodes
Basic chemistry-aware nodes

Extensions

Partners

- Schrodinger

- Tripos

- Chemaxon / Infocom
- CambridgeSoft

- CCG

- BioSolvelT

- TIBCO

- Symyx technology (former MDL)
- Molecular Discovery
- Treweren

Data manipulation, loop support, time
series, database

KNIME.com http://www.knime.com/

- Cluster execution
- Server products:
- Server lite
a C C £ Brterpfis® £Ret €
- Reporting:
- Report designer (free) 3
- Report server

Support and Maintenance for KNIME Desktop

and KNIME Report Designer
Contact: Frank.Schaffer@knime.com
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KNIME workbench GUI

Hle Edit Wiew Search  Run  Node  Help

o- @ | [ ¢ Q|

@ i =

(:5 Werkflew Projects > =|

2: Ligand-based s... 33 ‘ i '3 ENIME

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

b [ Docking and post-processing- Virtual Sereening 12 #1.1

P [ Genersl tools- Ensure molecule title uniqueness #2.1

b [ General tools Group looper #2.1

b () Genersl tools- Output column structure optins philosophy #2.1
b [ General tools- Pratein structur alignment #2.0

P[] Geners! tools- Run Masstra command usecases #2.0

b [ Homology Modeling- Model building 1 #1.3

[+]

—

K .72 Node Description 53 )

b [ Docking and post-processing- Validate docking parameters 13 #2.1

[ | 1l

Node M@ Favorite Nnds‘

<< _

Shape query structure

il 10

{5 Database

£, Dats Manipulation
1, Data Views

¥ Statistics

@ Mining

“- Chemistry
Mg Distance Matrix
B Meta

= Misc

4 KNIME Lsbs
A Time Series
1= Python

Rr

* Reporting

{ VYT I TV VYN VVYV VYW

[ schricinger

b ¥y Readersiriters

[» =3 Converters

Ligand Preparation

[» B Property Generation

4

() Cheminformatics

Pharmacaphore Modsling
Phase Shape

[ rhase DB Query

FJ Fhase DB Creation

[\l Phase Hypothesis Identification
Protein Structure Prediction
Decking and Scering

Molecular Mec hanics

v v v

[ JBJ Quantum Mechanics

ts W Filraring

Molecule Reader

Extract MAE

Properties GroupBy

Extract MAE

Sorter

& b— B oo

Phase Shape Properties Sor
Molecule Reader
@ n
@4
Using MMod atom types | Shape similarity  Sort by =
LigPrepped structures to sieen

Phase Shape

Screens a list of molecules against a shape
query. Each conformer from a given molecule
is aligned to the query in various ways, and a
similarity is computed based on overlapping

hard sphere volumes. The conformer and [

alignment yielding the highest similarity for
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"

Backend implementation
phase_shape

The command line tool phase_shape is used
to implement this node

Dialog Options

Column containing shape input

Select the column containing the shape
query (either Maestro or SD type)

Column containing ligand input

Select the column containing structures

WARN GroupBy
WARN GroupBy

(4]

to be screened (either Maestro or SD
Salts Salts type)

—— Output Column Structure |
Ii] I D _ . L=d

utline §3 = L console B- > Ex BB| = Fir &

KNIME Console

IHFD LOCalNOUEEXECUTIONJOD  Java SNIPPer u:Z:BZ34 ENG eXecUTE .
INFO LocalNodeExecutionJob  String Replacer ©:2:8239 End execi| |

INFD AppendedRowsTable Confusing data types for column "t

Using common base type Non-Native [interface org.knime.core.data.D:

Invalid aggregation columns removed
No aggregation column defined
No such column: Count(CT)

Row Splitter ©:2:8236 End execute

Mo such column: Count(CT)

WARN Java Snippet

INFD LocalNodeExecutionJob
WARN Java Snippet

INFD LocalNodeExecutionlob
INFO LocalNodeExecutionJob
INFD LocalNodeExecutionJob
INFD LocalNodeExecutionlob
TNFD LocalNodeExecutionJob

Java Snippet ©:2:8234 End execute

String Replacer 8:2:8239 End exect

Concatenate ©:2:8240 End execute

GroupBy ©:2:8241 End execute (0 st
Sorter ©:2:8242 End execute (8 sec

(ol 1 T

[

[ [*]

JH| 58M of 97TM

A Full screen mode

A Forget about Eclipse
specific menu items

More about:
A The console 3

SCHRODINGER.



Start KNIME

Astart up KNIME:

I On Linux: run $SCHRODINGER/knime

I On Windows: click on the icon

I Use -data MyWorkspace to open a specific workspace

I File > Switch workspace, but KNIME takes time to start up again

AWorkspace, workflows and workflow groups:
ARNIME

File Edit “ew - Search Run  MNode Help

| C3 - 2R PR R Rl [l Z]|~ | @ =DO0BE O «

& Warkflow Projects | = <~1='=f> T 0 o warkFlow example w4 2! Pharmacophote modeling- Phase database screening 1-2 #2.9
m Dacking and past-processing- Dacking and Scaring 1 #1.1 (=
m Docking and post-processing- Docking and Scoring 1-2 #1.1 | | Generate Build Repor
B — Fingerprinkt Pairwise Makrix Clustering (
- Examples Smiles Reader Generation
=i Cheminformatics
_‘}; Cheminfarmatics- Cluster by Fingerprint 1 #2.1 @
m Cheminformatics- Cluster by Fingerprint 1-2 #1.1 . . =
{:{I Cheminformatics- Cluster by Fingerprink 1-3 #2.2 ! _ _ _ Tanimoka metric Analyze differe
m Cheminformatics- Cluster by Fingerprint 1-4 #2.5 131 .ﬁ.SDI - Linear (Daylight fingerprink
m Cheminformatics- Database analysis 1 #2.1 rE-ngmen = 4.5

m Cheminformatics- Database analysis 1-2 #2.1

m Cheminformatics- Maximurm Cammon Substrockure Search 1 #2.0
{_EI Cheminformatics- Maximurm Caommon Substrockure Search 1-2 #2.0
m Cheminformatics- Maximum Common Substruckure Search 1-3 #2.0
m Cheminformatics- Maximum Common Substruckure Search 1-4 #2.0
m Cheminformatics- Maximurm Cammon Substrockure Search 1-5 #2.0
{_EI Cheminformatics- Select Diverse Molecules #1.1

m Cheminformatics- Similarity Search 1 #2.0
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Create a new workflow and organize a workspace

AUnder the pop-up menu of Workflow Project repository:

I New KNIME workflow and New Workflow group
I Copy, Paste, Delete, Move, Rename

ADrag and drop the workflows in the Workflow project repository
A

File Edit “ew - Search Run  MNode Help
| il v~ - [ e @B =060 60 &
4 Workflow Projects & | == ||

=
{_EI Docking and past-pracessing- Dacking and Scaring 1 #1.1 l
|a m Docking and posk-processing- Docking and Scoring 1-2 #1.1 == New KNIME warkflow. .
=
=

E‘t. Examples [ Mew Workflow Graup. .
Elt- Cheminformatics
{kl Cheminfarmatics- Clusker by Fingerprink 1 #2.1

§ A et dete by o2l oy 1ol

lkl Cheminformatics- Cluster by Fingerprink 1-3 #2.2

Open

: Paste .
lkl Cheminformatics- Cluster by Fingerprink 1-4 £2.5 % Delete New KNIME Workflow Wizard
{kl Cheminfarmatics- Database analysis 1 #2.1 Create a new KMIME workflow,
le Cheminformatics- Database analysis 1-2 #2.1 Mowe. .

Rename...

lil Cheminformatics- Maximum Common Substructure Sear
lkl Cheminfarmatics- Maximum Common Subskrocture Seal & Import KNIME
{kl Cheminfarmatics- Maximum Common Subskructure Seal
le Cheminformatics- Maximum Common Substructure Sear
lil Cheminformatics- Maximum Common Substructure Sear v arkFlow Yar

Mame of the workflow to create: | CMIME_project

57 Export KNIME

m cheminfarmatics- Seleck Diverse Molecules #1.1 T Workspace destination: | |Examples/heminformatics Browse, ., |
lkl Cheminformatics- Similarity Search 1 #2.0 Canfigure. ..

le Cheminformatics- Similarity Search 1-2 #2.1 Execube, .,

lxl Cheminformatics- Substructure search #2.0 Cancel Execu

EEI--{:{I Docking and post-processing- Ensemble Docking #2.1 Yol

m Docking and post-processing- IFD 1 #2.9 _—_— Finish I Cancel
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Run a node

A Connectors Phase Shape

A Node status

double click
or pop-up

Molecule Reader

" Configure
Phase Shape Q

Execute and open view
(Eanice
= Mode name and description
'Z;, Wiew: Log output of Phase Shape

Shape guery sruchure

Phase Shape
Molecule Reader

2, 0 Screening results

Usimg MMod atom types

-~ Q
LigPrepped siruchures to screen

* gereening results - 2:8

File

-lo| x|

Table "default” - Rows: 26 I Spec - Column: 1 | Properties | Flow variables |

A Dialog - 2:8231 - Phase Shape (Using MMod atom type: - |EI|5|

File
PhaseShape | Job controll Flows Variablesl Memory Policyl

Column cantaining shape input ¢ Ia T l

Column cantaining ligand input @

— Cukput Column Struckure

= Input plus Output
{+ Output replaces Inpuk
" Output only

Atom types to use For volume scoring: IMacroModeI - l

—Confarmet

|¥ iEenerate confarmers

Maxirnurn number of conformers IIDD
Retain up to IID conformers per rotatable bond

Conformational energy window {in kealfmol) [25.0

Amide bonds: I\n'ary conformation LI

Search Methads: Irapid - l
Mazximum number of alignments ta repart: |1

[~ Score in place

[+ Filter out conformers with similarity below (0-13: ID.S

[~ Include polar hydrogens

oK | Apply » Cancel |

Row ID BT

A I N p ut an d 0] utp ut Rowlz7 MalecUle: 500007027 #atams: ..
RowlZ2E Molecule: S00007029 #atoms: ...

Rowl?1 Molecule: 00005361 #atoms:. .,

d ata tab | eS Rowz20 Molecule: S00009109 #atoms:. ..
Rowz21 Molecule: S00009111 #atoms: ...

RowzZ2g Molecule: 500009129 #atoms: ...

Row600 Molecule: S00015549 #atoms: ...

RowelZ Molecule: SO0015733 #atoms:. .,

-
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Import and export workflows

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

Almport from another workspace or an archive file (zip)

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

Export KNIME workflows
Exports a KMIME workFlaw,

=10l x|
-y

Select workFlow(s) to export; | !

Export file name (zip):

I Ci\Docurnents and Settings'jcmozziciknime-export, zip

Select... |
Select... |

Options
# v Exclude data from exporE)

B[l Examples

----- Dm Cheminformatics- Cluster by Fingerprint 1 #2.1
----- Dm Cheminformatics- Cluster by Fingerprint 1-2 #1.1
----- Dm Cheminformatics- Cluster by Fingerprink 1-3 #2.2
----- Ikl Cheminfarmatics- Custer by Fingerprink 1-4 #2.5
----- lel Cheminformatics- Database analysis 1 #2.1

----- Ikl Cheminfarmatics- Database analysis 1-2 #2.1

I e | P SO S T

i e e

---- lel Cheminfarmatics- Maximum Common Substructure Search 1 #2.0
LT Cobmbeimbi e m S e

109 40N

Finish I

Cancel

Wokflow Import Selection

Select the workflows to import,

—Saurce:

< &' Seleck roat direckory:

" Select archW
\

Browse...

Browse, ..,

—Targek:

Select destination: I 1xBugs

Browse. .,

—WorkFlows:

v Copy projects inko workspace

Select Al

Deselect Al

L LAY

= Back

Tk = I Firis I

Cancel




Tips and tricks

Asave regularly the changes as there is no auto save functionality.
Save while running calculations (see Preferences 3 )

AI\/IuItipIe undo and redo apply on workflow edition (execution data
lost though)

AThe KNI ME wor kbench issrvedarchitbcius.e
If you close the KNIME instance while a calculation is running it
wonot kil It nor you wi |l be ¢
opening the workflow again.
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Documentation

ASchrodinger KNIME manual $SCHRODINGER/docs/knime/user_manual/knil3_user_manual.pdf
AHeIp > Help content > Knime > Node descriptions

AType In search field and inspect the configuration panel
ASchrodinger FAQs and user forum http:/mww.schrodinger.com/kb
ASchrodinger workflow page hitp://www.schrodinger.com/knimeworkflows/

AKNlMEOTg forum http://www.knime.org/forum/

Maximum Common Substructure Search

Finds maximum common substructure ameng a given set of molecules.

Backend implementation

utilities/ canvasMCS
canvasMCS is used to implement this node.

Dialog Options

Column containing molecules

Choose the input column.

Column containing titles for smiles

For Smiles input molecules, choose the column that has the molecules' titles.

Minimum number of molecules that must match MCS
Minimum number of molecules that must match the MCS (-min). Default is all. If minMatch exceeds th

Maximum number of molecules that must match MCS
L X}

Gl TNV TIND T


http://www.schrodinger.com/supportfaq/18/8/
https://www.schrodinger.com/kb
https://www.schrodinger.com/kb
http://www.schrodinger.com/knimeworkflows/
http://www.knime.org/forum/

KNIME workbench GUI 3

APreferences

AAdvanced node functionalities

AErrors, warnings and Console information
AFlow variables and workflow variables
AMetanodes

AMemory limit

ATips and tricks

o Sl HINW RIS i\



KNIME workbench specificities 5

AStepwise execution
AData table column types and conversion
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Stepwise execution

AOnIy stepwise execution
| deal to take advantage of Sch

ANo predefined execution order for non connected branches. Use
the flow variable ports [KNIME 2.3]

AData cached at each step
APreferences > KNIME > Maximum working threads far all nodes

A1:1 connection between nodes (use the concatenate node to
combine input flows)

o Sl TINNV T ITNND T



Data table column types and conversion

AKNIME relies on strict data table column typing

AcConverter nodes:
I Double to Int (integer), String to number, Number to string
I Molecule type cast (but no Maestro conversion)
I Openbabel, CDK to molecule, Molecule to CDK
Aln the Schrodinger extensions:
I String-to-type

I Molecule-to-MAE, MAE-to-Pdbh, MAE-t0-SD, MAE-to-Smiles, MAE-
to-mol2, SD-to-smiles

I Canvas object converters

Gl TNV TIND T



Schrodinger specific cell types

Astructures: Maestro, Sequence, Alignment

Aseveral files: Glide grid, Phase Hypothesis

ADesmond trajectory
ABinary formats: Canvas fingerprint and matrix

% Molecular fingerprints in Bin =10 x|

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

Row I ﬁ FingerPrink
Rowl Fingerprint: size=1703936 bykes, 32 bit precision

#Alignments: 517 * Pairwise distance mat O] x|

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

@ CanvasMatrix

Canaws Matrix: size=0911626 bytes

R 10 = o 5 smtitle | | activ
Rl hﬁecule: 3 ¥abams:... ] 1 File
Rz Molecule: 14 1AET 1
Row3 Molecule: 14C4 #atoms:, .. |1ACH 1
Rt 7 2RS35 1 File
RS Molecule: 2854 #atoms; 142454 1
R Molecule: 2EUGQ #atoms: ... [ZELQ 1 Spec - Column: 1 |
Row? Malecule: 2853 #atoms: 13(2A53 1 Table "default” - Rows: 1
RowiE Maolecule: 1AEE #atoms: 12[1AEE 1 I. R 10 B slignment |
#Ts2 ) ZELR. 1 v
T 1AEU 1 .
Rowll Malecule: 14E] #atoms: 14 |1AE] 1 I il
Rowlz #CTs: 3 ZELIL Bl * Glide Grid - 8:73 - Glide
Rowl3 #CTs: 3 LAEQ R —
-0 x —
. Table "default" - Rows: 2 | Spec - Columr Fowl
Table "default” - Rows: 1 I Spec - Column: 1 I Prnpertiesl Row ID E GlldE_anI _ —
Rowl iatid Prefix="grid_1bl7" zippad
Row 1D g Sequence Rowz iarid Prefix="grid_1hbl7_altered" zipped
Foowl Sequence length: 293

Readers and writers, converters

SCHRODINGER.




KNIME workbench nodes bl

AKNIME workbench nodes
AData manipulation nodes
AData exchange
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KNIME workbench nodes

-2y 10 Al/0 nodes for reading and writing data from files
Bl batabase  an4 databases

-G Data Manipulation _ _ _ _

-, Data Views AData manipulation nodes for managing the internal
- X Statistics data tables that are used to pass information

-8 Mining

B1-4 L Chemistry between nodes

- Mgy Distance Matrix ACharting and plotting tools

ﬁ Loop Support : : : .
oyt ALoop support, time Series, Distance matrix

I:ri*:I Meta

1= Misc Astatistics and data mining nodes (Mining, Weka)
- KNIME Labs such as clustering, neural networks, decision
"h.tﬂ Time Series :

&1 Python trees, Lib SVM

=R R R statistical computation

[+ % Reporting _ :

H Weka ABasic chemistry-aware nodes (CDK)

very limited, see Schrodinger extension nodes 3
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The most often used nodes for data manipulation

ARow filter, Row splitter and Sorter

ACqumn filter, Column resorter, Column combiner and Rename

Adoiner (see also Schrodinger Look up and add column node 3)
and Concatenate (only 2 inputs)

fog 8236 - Row 5plitter (HCI}

l/ Filter Criteria r Memory Policy

Set the filter criteria for the upper port

Set filter parameter

Column value matching

select the column to test

® include rows by attribute value | 8 s_sd_Salt\_Type |v|

) exclude rows by attribute value matching criteria:

0 include rows by number @ use pattern matching

0 exclude rows by number pattern: |.*HCI.* |v| [] contains wild cards
2 include rows by row ID [] case sensitive match regular expression
]

exclude rows by row ID ) use range checking

lower bound:

upper bound:

) only missing values match

And also:

AJava snippet, RowID and GroupBy node
ASchrodinger nodes for data manipulation

P



Data exchange

= Zjp Read
| 3 File Reader
[t ARFF Reader
2 Bble Reader
Lo PMML Reader
] %15 Reader
o Model Reader
— i Writs
T C5V Writer
RET ARFF Writer
E Bble Writer
S PMML Writer
&, Model Writer

@ ¥LS Writer

AAS text files: File reader and csv writer nodes

Aln Excel format: xls reader and xIs writer nodes

ABetween workflows: table reader and table writer

nodes

Asee also among the Schrodinger nodes:
I Schrodinger reader and writer nodes

I CSV reader (read several files)
I View CSV 3
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KNIME workbench nodes 3

AKNIME.com Labs nodes

AScripting and run a third party tool

Adava snippet

ARowlID

AGroup by

AMiscellaneous nodes: Interactive table, Math formula, CDK Sketcher
APIotting facilities

ALooping functionalities- Basics

AModel building nodes

o Sl HINWW L/IIND i\



Schrodinger extensions specificities bl

Acanvas 2D renderer

AGrouped structures in a cell
AOutput column structure options
AJobcontrol tab

o Sl HINW RIS i\



Canvas 2D renderer

APreferences > KNIME > Chemistry

4 Molecules in Maestro format - 5:: - 10| x| but not for the Maestro type
File
Table "default” - Rows: 1347 I Spec - Column: 1 I Prnpertiesl AMAE'tO'SmlleS
Row ID
Maestro Molecule Summary
Maeskro File
Rl
Rz 2
'pe filker tex Chemistry
- General EMIME Preferred Renderer
--Help
Fows --Install,l'Llpu:Iate SDF ICanvas 20 j
= KNIME . —
5 Chemistry Ml IMD| Skring J
- Diakabase Driver Smiles ICanvas ZD j
- KMIME GUI —
o - Master Kevy Malz IMD|2 Maolecule Summary J
- Meka Info Preferences R IRxn String j
R
- Schridinger
[ FunyDebug
Rows B Team

SCIITNVIWIINULIN.



Grouped structures in a cell

A#CTs: number of structures

Aset of confor mati ons, Glide po
AGroup and ungroup nodes, match option

AAlso grouped SD, mol2

) b B DT -

* Dialog - 7:37 - Group M =10l x|

Fil
Row ID =1 S s.m title | | activ -
Rowl Molecule: 1ACS #atoms: .. |1ACE ! MAECallapser | Flow Watiables | General Node Settings |
Rowz Molecule: 1AET #atoms: 13[1AET 1
Row3 Molecule: 1AC4 #atoms: ... [1AC4 1 — ©ukput Column Struckure
Rl v ZA5E6 1
Raows Molecule: 2454 #atoms: 142454 1 "~ Input plus Sutput
R Molecule: 2EUC #atoms: ... [2ZELG 1 ~
Rew7 Molecule: 2A53 #atoms: 13(2A53 1 Output replaces Input
Rows Moleculs: 1AEE #atoms: 12|1AEE 1 ¥ Output only
Rowd o~ [#CTs:2 2ELIR 1
Rowll . |[#CTs:3 1AEL) 1
Rowll Molecule: 1AE] #atoms: 14 [1AE] 1 Calumn cantaining group inpuk_: I 5 MCa_ID ﬂ
Rowl2 #CTs 3 ZELIL 1
Rowls #CTs: 3 1AED 1 Sark by group input [
Colurn containing calumn input ko be collapsed ¢ I“ T = |
&dd index property [

Ik Apply Cancel




Output column structure options

Job control | Flow Yariables I General Node Settings I

Colurmn containing input I vI

Cutpuk Column Struckure

Alnput plus Output, Output replaces Input,
Output only

AExtract MAE properties, Set MAE properties
and delete MAE properties nodes.

" Input plus Cukpuk
f» Oukbpuk replaces Inpuk
" Oukpuk only

Match Input v

columns w and/or new. columns

SCHRODINGER.



Output column

Molecule Reader

Set of ligands

Extract MAE
Properties

Compound infédrmatian

MacroModeal
Minimimtion

()

Output only

MacroModeal
Minimization

" oukput anly

Cutput Column Skruckure

Job conkrol | Flows Wariables | General Mode Settings |

Caolurnn containing input I "I

" Input plus Cukpuk
f* oOukput replaces Inpuk

Match Input v

Input plus output

MacroModel
Minimimtion

structure options

Text Viewear

R

Only the output structures

Text Viewear

@

Input structures, compound information and minimized output structures

Text Viewear

Output replaces input

iCl

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 Output
Fow ID CT_input £ s_knime_origin_directory S 5_knim...| S s_knim...| S s_m_entry_... |5 s_m_ti:!e_]ﬁ CT N

Fowi Molecule: 25 #atoms: ... |/tmp/knime_workflow_example_data/ligan... |50lig.mae  |workstatio.. |dl-400mw-cul... |25 Maolecule: 35 #atoms: ...
Fow 1 Molecule: 141500 #art... |/imp/knime_workflow_sxample_data/ligan...|50lig.mae  |(workstatio... |di-400mw-cul... |14 1500 Molecule: 141500 #ar. ..
Fow? Molecule: 151243 #at... |/tmp/knime_workflow_sxample_data/ligan... |50lig.mae  |workstatio... |[dl-400mw-cul... |15 1943 Molecule: 151943 #at. ..
Fow3 Molecule: 165006 #at... |/tmp/knime_worlkflow_example_data/ligan... [50lig.mae  |(workstatio... |dl-400mw-cul... | 165008 Molecule: 165006 #at...
Fow4 Molecule: 177616 #at... |/tmp/knime_workflow_esxample_data/ligan... |50lig.mae  |workstatio.. |dl-400mw-cul.. 177616 Molecule: 177616 #at. ..
Fows Molecule: 184284 #at... |/tmp/knime_worlkflow_example_data/ligan... [50lig.mae  |(workstatio... |dl-400mw-cul... |184284 Molecule: 184284 #at. ..
Fowe Molecule: 193459 #at... |/imp/knime_workflow_example_data/ligan... |50lig.mae  |workstatio.. |dl-400mw-cul... 193459 Molecule: 192459 #at. ..
Fow? Molecule: 290782 #at... |/tmp/knime_worlflow_example_data/ligan... |50lig.mae  |(workstatio... |dl-400mw-cul... 290782 Molecule: 290782 #at. ..
Fows Molecule: 3346639 #at... Jtmp/knime_workflow_example_data/ligan... |30lig.mae  |workstatio... [dI-400mw-cul... 334669  |Molecule: 334669 #at...
Fows Wolecule: 399636 #at /| imp/knime_workflow_example_data/ligan. . |50lig.mae |workstatio. . |dl-400mw-cul . |399636 Molecule: 399636 #at;l

SCHRODINGER.



Jobcontrol

4 Dialog - 2:75 - Glide Multiple Ligand Docking - |EI|£|
File

Settingsl Ligandsl Constrainks | Output  Job cantral | Flow 'u'arial:ulesl General Mode Settingsl

Mupiber of subjobs IEI:I [+

= Exclude — Selec nclude

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

[~ Highlight all s=arch hits [ Highlight all search hiks
add| ==
I stname Available # processars ||
clusker 10 / localhost 1 k z )
- = PEMOYE

N—_

add all == | Hostname | # 5 A\EEIB\# process, .,
<= remove all |

Ok Apply Cancel

SCHRODINGER.



Schrodinger extensions specificities 3

ASchrodinger preferences
AStart-up script options
AAccess to flow variables

o Sl TINW RTINS N



Schrodinger nodes

ASchrodinger node repository
AConfiguration panel visual coherence

ANodes of general use:
I Readers and converters
I Run Maestro and Run Maestro command
I Structure manipulation
I Data manipulation and viewers
I Scripting
AKNIME workflow webpage

oSl 1IN WV iR I UG =l



Access to Schrodinger tools via KNIME

] ) Cheminformatics Pharmacophore Modeling
A Run on Linux and Windows Fingerprint Based Tools - Phase Shape
32 and 64 bit versions - Fingerprint Generation - Phase DB Query
A Add our extensions to an - Generate Pairwise Matrix - Phase File Query
- Generate Pairwise Matrix (2 Inputs) - Phase DB Creation
existing KNIME installation - Similarity Matrix (from Molecules) - Phase Hypothesis
using the update site - Dis.similarity Selection (from Matrix) | Idgntification |
A ) - Build Report for Clustering (from Matrix) Docking and Scoring
~150 nodes covering the - Hierarchical Clustering (from Matrix) - Glide Grid Generation
whole Schrodinger Suite Filters and Mining Tools - Glide Ligand Docking
- Maximum Common Substructure Search - Glide Multiple Ligand Docking
- Substructure Search - XP Visualizer
- REOS Filter Post-processing
- Structure Filter - Prime MM-GBSA
Molecular Mechanics Utilities and Converters Protein Structure Prediction
- MacroModel Single Point Energy - Principa| Components - BLAST
- MacroModel Minimization - Multi-dimensional Scaling - Prime Build Homology Model
- MacroModel Coordinate Scan - Combine Fingerprints - Prime Side Chain Sampling
- ConfGen Standard - Concatenate Bitvectors - Prime Minimization
- ConfGen - Convert Fingerprint to Bitvector
- Conformational Search - Convert Fingerprintto Table
- Conformational Search and Cluster - Convert Matrix to Table
- Premin - Convert Table to FingerPrint
- Impref - Convert Table to Matrix
- Uffmin - Convert Bitvector to FingerPrint
Quantum Mechanics Modeling
- Jaguar Single Point Energy - Bayes Classification Model Building
- Jaguar Minimization - Bayes Classification Model prediction
- NMR Shielding Constants - PLS Classification Model Building

- Jaguar Charges - PLS Classification Model Prediction



Schrodinger nodes

Workfloyvs . Desmond . Structure Manipulation Readers/Writers
PFO'Feln Prepargtlon _ - System builder - Add Hydrogens - CSV Reader
- Protein Preparation Wizard - Molecular Dynamics - Delete Atoms - Molecule Reader
- Protein Assignment - Trajectory extract frames and - Split by Structure - SD, PDB, Mol2 Reader nodes
Induced-fit docking manipulation - MAE Parser - Sequence Reader
-IFD andindividual steps - Trajectory reader, CMS reader .o« MAE Properties - Alignment Reader
Ligand Preparation Reporting - Delete MAE Properties - Fingerprint Reader
- LigPrep - Run Maestro - Set MAE Properties - Hypothesis Reader
- Ligprep individual tools - Run Canvas _ Set Molecule Title - Glide Grid Reader
(lonizer, Desalter, - View CSV (open xIs/ooffice) _ Set MAE Index - Glide Multiple Grid Reader
Neutralizer .TextViewer Utilities - Variable Based Glide Grid Reader
- Epik - Get PDB - Molecule Writer
Property Generation Tools - Align Binding Sites - Sequence Writer
- QikProp Combinatorial Libraries - Protein Structure Alignment - Alignment Writer
- Molecular Descriptors - CombiGlide Library Enumeration o mio - Hypothesis Writer
- Calculate properties - CombiGlide Reagent Preparation _ e - Fingerprint Writer
F||.ter.|ng Fragmentsj - Assign Bond Orders Converters
- Ligfilter - Fragment Joiner - Unique Title Check - Molecule-to-MAE
- Ligparse - Fragments from Molecules - PDB Name - MAE-to-Pdb, to-SD, to-Smiles and
- Property Filter (Propfilter) Data Manipulation - SD Format Checker to-Mol2
- Compare Ligands - SD-to-Smiles

- Generate Smarts

- Lookup and Add Columns - Unique Smiles

e - PoseViewer-to-Complexes
Scripting

- Run Maestro Command Sroup Mf/liE - Entropy Calculation go.mpl_ex_e_l?-to-PoseWewers

- Chemistry External Tool ngroup - RRHO Entropy ring-to-Type
0:1,1:0, 101, 1:2, 2:1 - Boltzmann Population - Hartree-to-kcal/mol Converter
and 2:2 nodes - Volume Overlap Matrix - kd-to-keal Converter

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



Configuration panel layout T Maestro vs. KNIME

Read in
Ligands

Smiles Reader

Read 2D Ligands

- LigPrep |
Use structures frcm:[FiIe = ]
File name:l l [ Browse. . l

Filter criteria file: [

H Create. H Browse. . l

Force field:| OPLS 2005 %

lonization:
(1 Retain original state

(1 Neutralize (best for QikProp)

@ Generate possible states at target pH: +{-

Using:
@ lonizer
) Epik
Add metal binding states
+ Desalt v Generate tautomers

Stereoisomers
Computation:

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

1 Generate all combinations

Generate at most: per ligand

Generate low energy ring conformations: per ligand

Output format: @ Maestro () SDF

[ Close H Help

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

File

(" Ligprep | Job control | Flow Variables | General Node Settings

Column containing input :

Output Column Structure
) Input plus Output

@ Output replaces Input
) Output only

Match Input

Force field| OPLS_2005 ﬂ

lonization:
) Retain original state

) Neutralize (best for QikProp)

@ Generate possible states at target pH: |7.0 +/-12.0

Using:
) lonizer
) Epik
[] Add metal binding states

Desalt Generate tautomers

Stereoisomers
Computation:
@ Retain specified chiralities (vary other chiral centers)

i) Determine chiralities from 3D structure

i) Generate all combinations

Generate at most: |32 per ligand

Generate low energy ring conformations: |1 per ligand

Output Type:

[ oK l [ Apply l [ Cancel




Nodes of general use- Readers and converters

AMolecule reader, SD reader... Glide grid reader...

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

checker
APose viewer to complexes and Complexes to PoseViewer

A Dialog - 4:410:13 - String-to-Type - |EI|1|

StringToType I Flaw '-.l'arial:ulesl General Node Settingsl

= Constraints
Calurn Cutput Type
y y 5 s_m_title <no type selected> =1
Y — A n . | = ==
: Dialog - 4:410:408 - Complexes-to-Pose¥iewers S = krime_origin_directary e Tietoereds r
File 5 s_knime_origin_file_name <no type selecteds =]
. S s_knime_origin_hostname <no type selected: =
ComplexestoPoseViewsr | Flow Variables | General Mode Settings | S s m_entry id o bvoe selecteds =
S s_m_entry_name <no type selected > =
S s_pdb_PDE_CRYST1_Space_Group <no bype selected = -
Colurnn conkaining inpuk Iﬁ T = I 5 s_pdb_PDE_ID
5 s_user_PDEB_title Alignment:
Maestro
Include Input v Malz
Pdb
' Sdf
% Extrack receptor and ligand
Sequence
™ Extract ligand Srniles

" Extract recepkar

Sl TINW RTINS T

Cptional A5L expression to identify the ligand maolecule From a receptor-ligand comples:



Run maestro command and Run Maestro

A Dialog - 0:416 - Fun Maestro Co - |I:I |ﬂ = macstro 2021 1: G\ TR (=1
File Maestrn Propct [k View Doply Took fpplostions Workllows Joipts  Help

¥ 4 ¥
[P =L - - C
‘s I\'\1::.- el = I:‘-.- 5 s S uh'\.*k-'- ]

MaestroCmd | Flow 'u'arial:nles] Mermary F‘n:nlin:':.-']

Colurnn conkaining input ﬁ T

Cutput Column Skruckure
(" Input plus Cukpuk

(" Oukput replaces Inpuk
{* Cukput only

Run command For each input row [

Command lineds]):

entrygroupwsinclude selected isexp=true
undisplayatom atom.ele H and /CO-HOS
rephond rep=tuhe

repatombonds mol.atoms 5-150

repatom  rep=hallnstick

repatom res.nwm 329

colorscheme scheme=Entry all

labelatom resnwn=true ,
labhelatom resname=true T MoasATITTM Entresiaf Resi2Xd Chood Mok Chg:0 dobsall

" P
lakbelatom atom.wn 1662 ﬂ * e Commards: [

mdde=ry rotabe; chr-madde=g rofate; ightey transiste; right hck. on stomespot center; right dick on atomtaoned and hold=rman Y

Ik Apply | Zancel |

V¥ Sl B0 W N e B W % sl L



Nodes of general use- Structure manipulation

[~ Short Column Marmes in Oukpuk
AS et MA E p ro pe rtl eS Hescan imEut ¥ Rescan Input &utornatically
- Exclude - Select = Include:
Farnilies:
Columnis): I Search | ; Columnis): I Search |
[ Highlight all search hits o [~ Highlight all search hits
add == |
S s_knime_origin_directory S s_m_title
5 s_knime_origin_file_name add all == | § s_knime_origin_hostnamme
S s_m_entry_name m r_mmad_R|
<< PEMOYE |
I # aktoms
| #bonds
< remove all |
A Dialog - 6:161 - Set MAE Properties {for the table colum Mew Property:
User-defined property bype
File
fs String { Integer  Double
MAESetProperties | Flow \-'arial:ulesl General Mode Settingsl
Column containing input ﬁ CT o user-defined 55
Cukput Column Struckure
™ Input plus Cutpuk
{+ Cutput replaces Inpuk o | Apply | Cancel |

= Cukput only

Set all properties to column names Set selected|properties bo column names

AExtract MAE properties

- Properties

Column Mame Column Type Prefix/source Property fckual Property
s_knime_otigin_. .. [Skring knirne origin_directory =_knime_origin_directory
s_knime_otigin_. .. [Skring knirne origin_file_name =_knime_origin_file_name
s_knime_otigin_. .. [Skring knirne origin_hostname <_knime_origin_hostname
s_m_entry_name |Skring m
= _mn_Litle Skring m

ok Apply Cancel o Sl TINNVZTINND TN




Nodes of general use- Structure manipulation

AExtract and Set MAE properties

AGroup and Ungroup, Set MAE index

AMAE parser

ASpIit by structure, Delete atoms

ACompare ligands

AUnique smiles, Unique title check, Lidfilter,

Align binding sites, RMSD,

Volume overlap matrix... oo s ot [ <]

— Cutput Column Struckure

" Input plus Qukpok
{* Qukput replaces Input
" Qukput anly

A35L Expression |aktom.els H

Gl TNV TIND T




























































































































