KNIME

Chemistry in KNIME

For questions and suggestions please contact


mailto:education@knime.com
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Welcome!

e

« Aaron Hart will be presenting Rosaria Silipo will be moderating.
e Please mute your mic and ask questions by chat.
e This meeting is being recorded, and the video will be posted soon.
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Goal of the Course

e Survey KNIME’s basic concepts

e Sketch a chemical structure into a KNIME table
e Convert between chemistry types

e Read/write and manipulate in SDF

e Calculate molecular descriptors with RDKit

e Access ChEMBL via webservices (Optional)

Copyright © 2013 by KNIME.com AG. All rights reserved. KNIME User Training




Course Material

Prerequisite -> www.knime.org

 KNIME 2.7 or later
 KNIME Extensions (Chemistry, including Marvin + Reporting)
« KNIME Community extensions (including EBI and RDKit nodes)

Supplemetary -> www.knime.org/files/Intro_to_KNIME_Chem.zip

« Data
« Example workflows
* These slides
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KINIME

Additional Resources

- KNIME pages ( )
o APPLICATIONS for example workflows

« RESOURCES with links to a number of resource pages, like
downloads, updates, documentation, ...

* KNIME Tech pages ( )

« FORUM for questions and answers
e DOCUMENTATION for documentation, FAQ, changelogs, ...
« LABS where to find new experimental nodes

e COMMUNITY CONTRIBUTIONS for development instructions and third
party nodes
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KNIME

The KNIME Workbench

Overview of the Platform



Copyright © 2013 by KNIME.com AG. All rights reserved.



Overview
e The KNIME Workspace

e Installation of KNIME Extensions

e The KNIME Workbench

e Help
e Node Description

KNIME User Training
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KINIMIE
The Workspace

- The workspace is the folder in which work for the
current KNIME session is stored.

- Using different workspaces for different projects keeps
your KNIME work neat and clean.

| Select a workspace

KMIME stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: | C\Users\rosytknime_2.6.0\book_jworkspace

[ Use this as the default and do not ask again
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~  KNIME
First Time Start Screen

o e |

File Edit View Search  Run Help

Goes straight to the
KNIME workbench

—
| ’ Open KNIME workbench

Closes this intro page, starts the KNIME workbench and csdates an empty KMNIME workflow.
+ Get additional nodes

Launches the install wizard to get additional KNIME features (Weka, R, Chemistry...).

—

Installs additional
packages
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KMIME
File Edit View MNode  Search Run Help

- A i F-E % g

2 KNIME Explorer 53 |
EE B
Filter - &

i EXAMPLES Igum@puhli-::nm.laime.mgﬁ
2 LOCAL {Local Workspace)
| BeginnersLuck
{8 Chapter2
i Chapter3
i Chapterd
i@ Chapters

L RRIME project
Servers

and Workflows

Ll

A Favorite Nodes 3
W Personal favarite nodes

7 Mest frequently used nodes
) Last used nodes

B E4& XS0

ﬂﬂodehpnsitnq,ri =)

iy 10

£ Database

FL Dats Manigulation
), Data Views

E Statistics

Node
& KMIME Labs Repository
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The Workbench

|10% || |~ A0CD0OF ~FAE~p OO B
T Gy fictworkdiow [

= B || A Nede Deseription 1 | =n

Remove nat interesting columns and rows
File Readen Column Filter Row Filter

] =) E=s
adult.data set rrn “final weight™ bom outside US

This workilow is my first KNIME workflow.

It reads data, removes uninteresting columns and rows from the data table and writes the result

to & CSY file.

Workflow
Editor

Q@

File Reader

This node is set to
override the output fie if

It already exists This node can be used to read
CSV Writer data from an ASCIH file or URL |

location, It can be configured to

read various formats.

When you open the node's

M configuration dizlog and provide

=3 a filename, it tries to guess the

wite rew file reader's settings by analyzing

the content of the file. Check the
results of these settings in the
preview table. If the data shown
is not correct of an error is
Jpreperted, you can adjust the

settings manually (see below).
The file analysis runs in the

by dicking the “Quick scan®,

1 . round and can be cut short
Node Description || b ddwe e ‘b

takes longer. In this case the file
is not analyzed completely, but
only the first fifty lines are taken
into account. It could happen
then, that the preview appears
looking fine, but the execution of
the File Reader fails, when it
reads the lines it didn't analyze.
Thus it is recommended you
chack the settings, when you cut
an analysis short.

Dialog Options

P . U TR .

2= Qutline & = = 0|2 console 3 |

) KNIME Console
——

R AR R RS RS E R S R E R R NS R RA R S R R R

==* Welcome to KNIME v1.7.8.0835968 - the Konstanz Information Miner *==*
== Copyright, 2003 - 2012, Uni Konstanz and KMIME GabH, Gersany e

O

r 1
e A

o Log file is lecated at: C:\Usershrosy\knime_2.7.0_2012-11-26_12-986-56\book_workspace'.metadat

WARM C5V Writer

Qutline

Selected cutput file exists and will be overwritten!

Console

4
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KNIME
Install KNIME Extensions

- Click Help -> Install New Software

- Work with --All Available Sites--

- To add new sites, click Add
- Expand node KNIME & Extensions
- Select your extensions.

- Click Next and follow the Wizard instructions

KNIME User Training 17



Install KNIME Extensions

Available Software
Check the iterns that you wish to install.

Work with:  --All Available Sites-- -

Find more software by working with the "Available Software Sites” preferences.

| type filter text

Mame Version

a [] 000 EMIME & Extensions
[] 4= KMIME Base Chemistry Types & Nodes 2.5.2.0032275
[ 4+ KNIME CDK Chemistry Feature (deprecated) 2.5.0.0031573
[] 5§ KNIME Chemistry Add-Ons 2.5.2.0032275
[] " KMIME Core 25.2.0032293
[] % KMIME HTML/PDF Writer 2.5.2.0032275
[[] % KMIME Itemset Mining 2.5.2.0032290
[] " KMIME Public Server View 2.5.2.0032282

| SelectAll || Deselectal

Details
This feature contains several KNIME chemistry nodes such as MoS5 (Molecular substructure search) and OpenBabel for

Show only the latest versions of available software Hide iterns that are already installed

[¥] Group items by category What is already installed?
Contact all update sites during install to find required software

Copyright © 2013 by KNIME.com AG. All rights reserved. KNIME User Traini ng
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KNIME
The KNIME Public Server

4 Workflow Prajects Ia KMIME Explorer 52 | = O

On the KNIME Public Server you can find a 5Bl ¢ 5
number of useful examples on how to - 2

a =, EXAMPLES (guest@publicserver.knime.on «

implement specific tasks with KNIME. @ T I
B e

- f 005_ChernCDK

i i 006_R Integration

s E 007_ModularDataGeneration

In the KNIME Explorer panel: i i

I i@ 010_Reporting

- right click the public server 1 Focon B
[ _MetwarkMinin q
- select “Login” =i
o o . > ﬁ 050_Applications
- No login credentials required * i 099_Commnity
' a L AL LUl VWUTESpraLe)

i i BeginnersLuck -
1
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= e KINIME
Contents B | 3~ B

# % workbench User Guide
A= B ke
Jomoe Help
=l [ node Descriptions
B [ statistics
o o Go to the Help menu, select Help
S Contents.
[ weka

@ The KNIME section contains:
Tirne Series
9 quekrom - A quick guide on getting started;
I QEE RN . . . .

I (0 peporing - The Node Descriptions chapter. This lists all
ol the node descriptions that appear in KNIME
o ptance when you select a node or category. You can

) econ L Ovenie o e e i cocer use the search bar for a specific node
T oo 3t o0 st o o st o description.

5 Section 4 How to implement a ModeView for your node

=) Section 5: How w save and load your inemal represent - The Programmer’s Guide chapter gives details

El section & How to implement Hiliting
) secten 7 How t e and o an el mocel on how to create a new node for KNIME.

Section & How to adapt your NodeDescription
E Section 5 Hm'-'mtatan:;nuseynurnnde

El Licenze
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KNIME
What is a Node?

A node is the of a workflow.

A node takes a data set as input, processes it, and makes it
available on its output port.

The “processing” action of a node can be:
- Reading afile

Data manipulation

Generating a plot

Calculating properties or statistics

- ..and more

Nodes containing other nodes are called meta nodes.

Copyright © 2013 by KNIME.com AG. All rights reserved. KNIME User Training 24



More on Nodes

A node has a one of three states:

File Reader

Idle:
G’ The node is not yet configured and can not be
A executed with it's current settings.

CX)
File Reader _
Configured:
G The node has been set up correctly, and
(eTe) may be executed at any time
File Reader
Executed:
G" The node has been successfully executed. Results
e may be viewed and used in downstream nodes.

Copyright © 2013 by KNIME.com AG. All rights reserved. KNIME User Training
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KINIME

Node Repository Search Box

The Node Repository contains a search
box.

If you type a keyword in the search box
and press Enter, you obtain the list
of nodes with that keyword in the
name.

Press the Esc key to see all nodes
again.

Copyright © 2013 by KNIME.com AG. All rights reserved. KNIME User Training 26



~  KNIME
What is a Workflow?

A workflow is an analysis flow, Example:
i.e. a sequence of analysis steps [ 7\ read da e
necessary to reach a given
Step 3: Analyze

result. Step 4: Export Results

Copyright © 2013 by KNIME.com AG. All rights reserved. KNIME User Tl‘aining 27



Right-click anywhere in the
Workflow Editor panel.

Configure...

Execute

Execute and Open Views
Cancel

Reset

Edit Mode Description...

B n # o

Mew Workflow Annotation
Collapse into Meta Node
Expand Meta Mode

Cut
Copy
Paste
< Undo Delete
Redo

3 Delete

Copyright © 2013 by KNIME.com AG. All rights reserved.

Annotations

Double-click the
annotation to write text
in it.

[BENTIE-click to edit.

Background
Alignment L

Font
Color
Bold
Italic

-._n-:,a

» QK (commit)
X Cancel (discard)

Context-menu of the
annotation for the
annotation editor

KNIME User Training
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Demo

- Survey KNIME Workbench

- Import the demo workflows

Copyright © 2013 by KNIME.com AG. All rights reserved.
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KNIME

The KNIME Chemistry Extensions
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Overview

e KNIME Core chemistry
« Types, 10, translation, similarity, modeling

« Community Contributions
e RDKit, CDK, Indigo, Erl Wood etc.

e Commercial Extensions
« CCG MOE, Chemaxon, Schrodinger etc.

Copyright © 2013 by KNIME.com AG. Al rights reserved. KNIME User Training
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KNIME Core Chemistry

¥, Chemistry

Vs l/O
Mcﬁ MolZ Reader

r?mz Mol2 Writer
HE‘? Molfile Reader
”:'r:*u| Molfile Writer
Rﬁ Rxn/RD Reader
su? SDF Reader
= SDF Writer
Erﬁﬂmiles Directory Reader
%ISmiles Directory Writer
¥ = Mining
ﬂ Fingerprint Bayesian (Learner)
% Fingerprint Bayesian (Predictor)
% MoSS
&, MoSS MCSS Molecule Similarity
W = Misc
E{_SDF Extractor
" SDF Inserter
¥ = Translators
jﬁ Molecule Type Cast
& OpenBabel

T@Ch emAxon f Infocom
¥[8 Marvin
MarvinSketch
MarvinView
[E] MarvinsSpace
£33 MolConverter

Copyright © 2013 by KNIME.com AG. All rights reserved.

10

e Readers and writers for Mol2, Mol, Rxn, SDF and Smiles.
Mining

e Fingerprint learner/predictor

e MoSS & Moss MCSS similarity
Misc

e SDF Property extraction and Insertion
Translators

e Molecule Type Cast converts strings to native KNIME

chemistry types

e OpenBabel translates between chemistry types

Marvin

o Sketch, Convert and View (2d and 3d)
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Chemistry Extensions from the Community
a few tools...

¥ @) RDKit
Te Experimental

2 RDKit Diversity Picker
) RDKit Find Murcko Scaffolds
@RDKit Molecule Fragmenter
@ RDKit R Group Decomposition

=+ Molecule to RDKit

(= RDKit To Molecule

&) InChl to RDKit

(#&RDKit To InChl

&) IUPAC to RDKit

) ROKit Canon SMILES

If.:,;, RDKit Fingerprint

@ ROKit Substructure Filter

@ RDKit Dictionary Substructure Filter

@ RDKit One Component Reaction

3 ROKit Highlighting Atoms

@ RDKit Interactive Table

@2 RDKit SMILES Headers

@ RODKit Descriptor Calculation

@ RDKit Fingerprint Reader

e RDKit Fingerprint Writer

@RDKit Functional Group Filter

@ RDKit Cenerate Coords

@ ROKit Molecule Substructure Filter

(30 RDKit Salt Stripper

@ RDKit Substructure Counter

@ RDKit Two Component Reaction

Copyright © 2013 by KNIME.com AG. All rights reserved.

v R CDK
vl 3D
'tg? 3D Coordinates
";) iD D-Moments
) 3D D-Similarity
A 3D RMSD
%5 3D Viewer
5, 3D WHIM
veilyl/o
DK CDK to Molecule
Mel Molecule to CDK
'I'_? 2D Coordinates
Sgn Atom Signatures
E@Ch emSpider
4 Connectivity
= Element Filter
& Fingerprint Similarity
{7) Fingerprints
Ha'}' Hydrogen Manipulator
*B Lipinski's Rule-of-Five
Z Mass Calculator
Dy Molecular Properties
= OPSIN
@Stru cture Sketcher
ﬂSubstructurE Search
'ESugar Remowver
CH, Sum Formula
{'f Symmetry

P, xLogP

¥ @ Erl Wood Cheminformatics
v 24 Activity Cliffs
W Activity Cliffs Viewer
@ Similarity network viewer
¥ [ Calculators
;Column Merger
EFingerprint Similarity
VVinuaI Screening Metrics
¥ &% Convertors
A Fingerprints Expander
A Old Bit Vector To New Bit Vector
¥ & Docking
& Docking Job Lister
& Docking Job Retriever
& Docking Job Submitter
vigwo
A Chemical Reactions File Reader
EfText Input
¥ 2 Multi-objective
4 Desirability
A Multi-Objective Loop End
A Multi-Objective Loop Start
A Pareto Ranking
¥ _& RGroup Analysis
EMCS Distance
“'; MCS Matrix
Bl Matched Pairs Detector
“'; Matched Pairs Finder
Za RGroup Efficiency
ng Reaction Generation
2 Reaction Generator

. Reaction Vectors Database Reader

4 Reaction Vectors Database Writer
¥ &) Viewers

[ 20/3D Scatterplot

A Jmol Docking Pose Viewer

A Jmol Viewer

mSirﬂilarityI Viewer

4 Vida Viewer

KNIME User Training

v 8 Indigo
¥ £ Molecule Translators

%] Molecule to Indigo
% Query Molecule to Indigo
' iIndigo to Molecule
B‘ Indigo to Query Molecule

¥ 45 Reaction Translators

B} Reaction to Indigo
5;, Query Reaction to Indigo
3 Indigo to Reaction
5 Indigo to Query Reaction

¥ A Molecule Nodes

Ei Component Combiner

235 Component Separator

4 Highlighter

10 Isomer Enumerator

£ MCS Scaffold Finder

fl__-o_, Molecule Transformation (beta)
& Murcko Scaffold

s R-Group Decomposer

4 Substructure Match Counter
7';_3 Substructure Matcher

¥ A Reaction Nodes

[.1, Reaction Automapper
g Reaction Builder
A8 Reaction Splitter
=4 Substructure Matcher

¥ ){ Combinatorial Chemistry

\

L Combinatorial Reaction Enumeration (beta)

-» Manipulators

[® Aromatizer

ﬁ;[, Atom Replacer

.ﬁﬂ Bond Replacer

r@ Dearomatizer

E Feature Remover
?{.‘Cenera(e 2D Coordinates
[1*| Hydrogen Adder

rﬁ_:, Hydrogen Remover

v Properties

3% Fingerprint Similarity

t?f{,lndigo Fingerprint
'@-’E;lMolecule Properties
| Valence Checker
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T.@ ChemaAxon / Infocom
W JChem

b iy 1O

b = Converter

k2, Marvin

# 232 Calculator Plugins
b 3 )JChem Base

k. JChem Cartridge
b [*|< Standardizer

P ()| Structure Checker
b Mame to Structure
B ™ Screen

| = Reactor

b |t Markush Viewer
k1% Metabolizer

F . Fragmenter

F B, Marvin

Commercial Chemistry Extensions
(and even more...)

+ Pl MOE

P

A~~~ S . A A A
 © © © © £© © © © © © °© 0 ©

@ Input

Output

Convert
Transform
Process
Calculate
QuaSAR
Fingerprints
Simulations
Bioinforrmatics
Fragment Based Design
CombiChem
Miscellaneous
Pharmacophore

Materials

Copyright © 2013 by KNIME.com AG. All rights reserved.

~ Schrédinger
b 'y Readers/Writers
P >3 Converters
[» Ligand Preparation
[» Property Generation
[» Cheminformatics
[» Pharmacophore Modeling
P [l Protein Structure Prediction
[» Docking and Scoring
[> 8 Molecular Mechanics
[» Molecular Dynamics
[» Quantum Mechanics
[ Bl Workflows
[» Filtering
[» Reporting
[» scripting
> | Tools

[» Deprecated

KNIME User Training

~ /& Tripos

P

T

/7) Fingerprints

/A HQSAR

etly 1/O

El Property Calculators

| Tools

/A Tuplets

/4 UNITY

/& SYBYL Spreadsheet

Y Superimpose (Surflexsim)

/& Topomeric Distance
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KNIME

My First Molecule

(Sketching in KNIME)
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The Marvin Sketcher

- Available from the KNIME Update Site
- Donated by Chemaxon/Infocom

- Integrates with Webportal to sketch in
a browser

¥ = ChemAxon / Infocom MarvinSketch . 5
¥[8 Marvin = ©
MarvinSketch @:’ “-3 :
MarvinView o Qo0
[E] MarvinSpace = S

iﬁ MolConverter

00000 0w

Copyright © 2013 by KNIME.com AG. All rights reserved.
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KNIME
The Marvin Sketcher Il

- Full featured Sketcher
- Advanced options shown on in additional tab

Qutput options | Flow Variables = Memory Policy |
File Edit View Insert Atom Bond Structure Calculations Tools Help F ture ou

CIEIE  Flow Valiables | Memory Policv]

tput optil

truc
™ Change structure output

Structure name | Molecule
Structure type | soF SdfCell >

Outputting multiple fragments
(_) Output as one row containing all molecules in one

@ Output molecules as separate rows

g 8°
@)

ol (3 (o) (3] (=) (l () (= () (= £ | ®

lomoooow
D &

N
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DEMO

- Sketch some molecules, export as an SDF cell,
generate a new data row for each molecule
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KNIME

Chemistry Data Basics
Types and |0
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KINIME

Chemistry Types Overview

KNIME Basic types
String, Int, Double

KNIME Core Chemistry Types

SDF, MOL, MOL2, Smiles
These types can be rendered in KNIME Tables

- Special nodes convert between types.

KNIME User Training 51
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KINIME
Node: Molecule Type Cast

KNIME Core Chemistry
Convert string cells to a renderable smiles type

Use to convert structures from string text files
or databases to smiles cells.

CS5V Reader Molecule Type Cast MarvinSpace

@—Db—bﬁ

Read csv cast to Sl‘l‘il'ﬁ wsuallze

. All rights reserved. KNIME User Training 52



KINIME
Nodes: MolConverter & OpenBabel

KNIME Core Chemistry
Convert to/from virtually any format
MolConverter provided by Chemaxon/Infocom

www.openbabel.org

MarvinSketch MolConverter CSV Writer SDF Reader OpenBabel CSV Writer
@—D = D—Dﬁ @‘\b o D—bﬁ
=9 =9
Draw Convert Write read sdf translate to smiles write csv

KNIME User Training 53
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Chemistry IO

- File Readers and writers available for:
- SDF, MOL, MOL2, Smiles

Smiles Directory Smiles Directory
Reader Writer SDF Reader SDF Writer Molfile Reader Molfile Writer Mol? Reader Mol2? Writer

Copyright © 2013 by KNIME.com AG. All rights reserved. KNIME User Training
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Chemistry 10 Il: SDF

- SDF Reader can import properties
- SDF Writer can write columns as properties

- Dedicated nodes also exist for this

(SDF Inserter and SDF Extractor)
SDF Reader SDF Writer

Flow Variables | Memory Policy

Property handling | Flow Variables | Memory Policy ] File selection [FGEEEAELEITIF Flow Variables | Memory Policy

O | /Users jknimeDesktop, Simple2.sdf ~| [ Browse...
- Extract all properties -
|fiIe:stersfknimefDesktoijimpleZ.sdf - | Browse... III L dIR 2 e Lo ; | Structure column [sor Mol <] @ Overwrite OK
) [ Scan files ] Stop scanning | | J (O Use column as molecule title | Row ID -
| M| [M] L Ak R4 Extract? | Name Type ) G s it et s
™ sloge Double (] Add "no structure’ molecules for missing values
™ ExactMw Double T
Exclude [ Select Include
E NumLipinskiHBA Integer
. . Col 2 Search C add>> | Col P Search
) NumLipinskiHBD Integer otumn(s: ] [ Search_] [ ada>> | otumn(s): [ | [ Search ]
[ select all search hits [ select all search hits
| NumLipinskiHBA [ addall>> | D Slog?
I NumLipinskiHBD D ExactMW
["] Limit number of read molecules o[+ ——
[_] Use molecule name as row ID @ Extract SDF blocks
il
|| Extract molecule name [ Extract Mol blocks “eremeved
|| Add calumn with source location || Extract CTab blocks
Select all | Deselect all
["] Extract counts (] Always include all columns

Copyright © 2013 by KNIME.com AG. All rights reserved. KNIME User Training
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Demo

- Create new workflow named Exercise 3
- Read structures from 124mols.sdf

- Write smiles to csv

- Read resulting csv

- Cast molecule strings to smiles and translate to sdf

- Visualize in report with BIRT

Copyright © 2013 by KNIME.com AG. All rights reserved. KNIME User Training
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KNIME

Molecular Descriptors
An RDKit example



Overview

- Intro to RDKit

- Special Type Conversion
- Molecular properties

- InChl keys

- Smiles

Open-Source Cheminformatics
and Machine Learning

Copyright © 2013 by KNIME.com AG. All rights reserved. KNIME User Train'ing 60



KINIME
RDKit in KNIME

¥ @) RDKit
Te Experimental
2 ROKit Diversity Picker
) ROKit Find Murcko Scaffolds

@RDKit Molecule Fragmenter

- Cheminformatics and Machine Learning 5 BIROK R Group Decomposion

(* RDKit To Molecule
&) InChl to RDKit
(& RDKit To InChl
&) IUPAC to RDKit

_ : : ) RDKit Canon SMILES
Written in C++ and python. o oo

@ ROKit Substructure Filter
@ RDKit Dictionary Substructure Filter
@ RDOKit One Component Reaction
€3 ROKit Highlighting Atoms

- . . @ RDKit Interactive Table

for more information B o e e

@ RDKit Descriptor Calculation
e RDKit Fingerprint Reader
@ RDKit Fingerprint Writer
@ RDKit Functional Group Filter
@ RDKit Cenerate Coords
@ ROKit Molecule Substructure Filter
(3 ROKit Salt Stripper
@ RDKit Substructure Counter
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http://www.rdkit.org/

KINIME

Node: Molecule to RDKit

- Input smiles or SDF

- Creates RDKit data column

- Required before most RDKit nodes

Copyright © 2013 by KNIME.com AG. All rights reserved.

SDF Reader

Molecule to RDKit

E=
e

F=g)

F=g)

KNIME User Training

W S R— 1 01s BN [0 [ToT) R (ML 8] e

Advanced | Flow Variables | Memory Policy ]

Molecule column: sof Molecule 5

New column name: |Mclecu|e (RDKit Mol) |

"] Remove source column

rError Handling

(®) Send error rows to second output

() Insert missing values
[_| Generate error information column

Error Information Column Name:

r2D Coordinates

62




Node: RDKit Descriptor Calculator

Flow Variables | Memory Policy ]

- Input RDKit Molecules st (@S

Available descriptors: (Hover your mouse over a descriptor to get a short description)

r Exclude r Select - Include
° | | [ search | [ Add >> | | | [ search |
- Calculates many descriptors
(1 NumAromaticCarbocycles | D SlogP
| NumSaturatedCarbocycles D SMR
I NumAliphaticCarbocycles D LabuteASA

D FractionCSP3 D TPSA

- MW, logp, h-bond donors etc. = S

D Chi2v MNumLipinskiHBA

D Chizv I NumLipinskiHBD
D Chidv I NumRotatableBonds
D Chiln I NumHBD
D Chizn | NumHBA
D Chi3n ~ <<Remove I NumAmideBonds
D Chi4n | NumHeteroAtoms
D HallKierAlpha I NumHeavyatoms
D kappal I Numatoms
RDKit Descriptor D kappa " NumRings
D kappa3 I NumaAromaticRings
cﬂI:UIa‘tlnn {~) slogp_VSA[1..12] I NumSaturatedRings
{w) SMIF_VSA[1..10] | << Remove All I NumaliphaticRings
{=) peoe_VSA[1..14] | MumAromaticHeterocycles
| MumSaturatedHeterocycles
I

NumaAliphaticHeterocycles

@
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Node: InChl Keys

Input RDKit Molecules
Generates InChl Keys

RDKit To InChl

Advanced | Flow Variables = Memory Policy]

RDKit Mol column: [ @ Molecule (RDKit Mol) 5 ]

[ | Remove source column

~InChl Code Generation

New column name for InChl codes: |InChl

~InChl Key Generation

™ Generate also InChl keys

New column name for InChl keys: |InChi Key

rExtra InChl Generation Information

New column name prefix for extra information: |

] Return Code Column [] Aux Info Column [] Message Column

[ Log Column

KNIME User Training
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KNIME
NodeRDKit Cannon Smiles

- Input RDKit Molecule
- Generates cannonical smiles

Flow Variables = Memory Policy ]

RDKit Mol column: [ @ Molecule (RDKit Mal) » ]

RDKit Canon SMILES

/—DOD—\
EFFS

New column name: |5mi|es. |

| | Remove source column
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Demo

Read structures from 124mols.sdf
Convert to RDKit

Calculate Properties

Generate InChl keys

Generate smiles

Write to SDF
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KNIME

KNIME Chemistry

Similarity and Bioactivity from ChEMBL



~ KNIME

Workflow Background
- Donated by EBI (Along with the nodes!)

- Similarity search and bioactivty query with ChEMBL
Webservices nodes

- Available on the public examples server.
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KINIME

ChEMBL Webservices Demo

- Modify the workflow to include assay data from
only the 3 molecules with the most activity data.
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Thank you
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