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Before we start...

The session is recorded

Recording and slides are shared after the session with all participants
Please use the chat to post your questions

Please use the reactions to e.g. raise your hand and ask the questions live




Scenario

You are a computational chemist in a project

Your task is to develop a model to estimate LogD

How and where do you start?

Previous model is built on the inhouse data (quite some time ago)
You have collected some public data

And there is a fresh set from the project

You would like to harmonize the data: get rid of redunces, standardize chemical
structures, remove duplicates

You would like to develop an interactive visualization of the dataset to be able to
explore the dataset, filter the data based on the insights, discuss the project
data with the coleagues
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Teaser of the view



Setup



Set up KNIME Analytics Platform

Download exercises (2022 04 20 AIDD_ Workshop) from
https://hub.knime.com/knime/spaces/Life %20Sciences/latest/Events~ekRSJneV
SObORD _k/

™  2020_04_28_Topic_Modeling_Webinar )
™7 2020_07_Cambridge_Bioinformatics_Training

= 2020_09_GCB_Workshop o
[  2020_10_Integrated_Deployment_In_Action_Webinar o
B | 2020_11_20_KNIME_Summit_RDKit_Workshop o
™9 2020_11_20_KNIME_Summit_Webportal_Workshop

[ 2021_03_03_Cheminformatics_with_KNIME_Webinar

[ 2021_09_08_GCB_CellSegmentation )
™ 2021_09_13_Vienna_Summer_School

(s 2022_04_20_AIDD_Workshop )

Import the file into your local workspace



Open the 00_Setup workflow

v 4 LOCAL (Local Workspace)
> C] 2020_11_20_KNIME_Summit_Webportal_Workshop
v E]2022_04_20_AIDD_Workshop

> [Tdata

v [exercise

00_Setup

£\ Chemistry_Exercise
v [ solution

@ Workflow requires missing extensions |
Errors during load due to missing extensions (SDF Reader, Molecule Type Cast, Data
- . Explorer, MarvinSketch, RDKit Canon SMILES). Do you want to search and install the
required extensions? '

No _ ‘f_ l




Install the Extensions and Restart

® O
Install

Check the items that you wish to install.

Name

‘Q::ChemAxon/lnfccom Marvin Extensions Feature
lV(I.mKNIME Base Chemistry Types & Nodes
I;q:;KNIME JavaScript Views (Labs)

(gl RDKit KNIME integration

Select All Deselect All

Details

Install

Version
4.0.0v192100

4.1.15v202001312...
4.1.0v201911110...
4.0.1v202002121...

$ j‘
Id

jp.co.infocom.cheminfo.marvin.feature.feat...
org.knime.features.chem.types.feature.group
org.knime.features.js.views.labs.feature.group
org.rdkit.knime.feature.feature.group

@ Software Updates

You will need to restart KNIME Analytics Platform for the changes to take effect.

- Would you like to restart now?

No Restart Now

Open for Innovation
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You are now ready to go



Agenda for Today

Quick intro to KNIME
Chemistry in KNIME

Chemistry formats
Standardization, duplicate removal
Filtering on multiple properties
Rendering chemical structures
Building a component

Saving files

Work on the exercise and ask questions
Explore possible solution
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Brief intro to KNIME



The KNIME® Analytics Platform

®° 9 KNIME Analytics Platform - U ari ime/knime- 12

- WE Qisox B 8 ood » = oy *

4, KNIME Explorer £2 S B @ Weicome to KNIME Analy
» Machine Learning with Chemical Fingerpeints.

> i 1.kni L [ ‘oo baa 18

4 et "

» 45 knime-teamspace (KNIME TeamSpace - [User -

» £~ servera12 (knimeadmin@http:/flocalhost:808

» L My-KNIME- Hub (hub.knime.com)

> £ EXAMPLES (knime@hub,knime.com)

» 4 LOCAL (Local Workspace)

Platform A5 "0: Demo. LS ETL AP 201807 53

Forms leamer and binary fngerprrts.

1UM and have “actve” a5 v class.

Road Proprocess and Explore Buitd and Score a Model

£ Node Repository " ROK” Dascriptor Paraliel
= Py Tabsle Reader ROVt Sakt Srgper  Cakculation  ColorManager  Coordinates Piot  ROK Fingerprint Parttioning o
-

> >

gt ® g8 =

>0 m’ o> . g n -B s " o >,
° ° B

» & Manipulation ° °
> Q views

» ©, Other Data Types

» ) Structured Data

» = Scripting

» 3 Tools & Services

» 4 Community Nodes

> [JKNIME Labs

» ¥, Workflow Control
2.5 Workflow Abetsection 2= Outine 33 = B B console 53 L Node Monitor
> S Reporting »fmv& Console

» o Chemistry OEBUG Scorer (Jc
» £ ChemAxon { Infocom

ript) @:261
pt) @:261

pt) @:261

ditPart
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Parallel Coordinates Plot

cnny o

Scorer View .
[Contusion Matrix
active (Predicted) inactive (Predicted)
active (Actual) 27 9 75.00%
inactive (Actual) 4 129 96.96%
B87.10% 53.48%
Overal Statistcs
Overall Accuracy | Overall Error | Cohen's kappa (x) | Correctly Classified | Incorrectly Classified

92.31% 769% 0.758 156 13

Open for Innovation

KNIME



The KNIME Workbench

[ ] ® KNIME Y Platform - J\
03 el G @iroox B § oo & - BERZ *

4 KNIME Explorer £3

5 BB
1 4VLUV_L 1 RURIUIS U .
- - E)Z;:)‘_:)S_NIBR_Chemls(ry_tralnlng_d12 WO rkﬂOW EdltOI’
—— e 1.
> = 9“'?‘“5 :?:d data from different sources
¥ " solutions
socems  Servers and
A 01x_Build_¢
A 02 strvetu Workflows
4403 Substructure searcn File Reader
G
£ Worktiow Coach 33 B-=n °
Recommended Nodes Community
E.Fiu Reader 8%
%, CSV Reader 20% der (XLS) Concatenate
B8, Table Creator 13%
.
- . . -
£ Node Repository < Recommendations . °
» 410
> & Manipulation
> Q views
= . SDF Reader
» B, Other Data Types Node RepOSItOry @
» ¢ Structured Data 2 g
» (=) Scripting e
» 3y Tools & Services
> % Community Nodes
» . HKNIME Labs =

¢ 35 Outline 3
> v Workflow Control

» “A Workflow Abstraction

» ) Reporting

» X Chemistry .

» £ ChemAxon / Infocom

© 2022 KNIME AG. Al rights reserved.

@ Welcome to KNIME Analytics Plat

Jkni _rdkit_20200421

A\ °0: 01_Chemistry_basics £3 = O 4 Description 3 =) (]

01_Chemistry... /

Stop 2.
Remove duplicates Title 01_Chemistry_basics

Description

01_Chemistry_Basics

This workflow demonstrates basic

cheminformatics functionality within KNIME

Analytics platform:

Reading and writing various chemistry data

formats; canonalization of chemical slluclur
filtering; ip Y

interactive filtering on multiple properties

Training sets were collected from ChEMBLdt

Node Description

Duplicate

Molecule Type Cast RDKit Canon SMILES ~ Row Filter

g " g o C'l P Each set corresponds to a publication in whit
° ° ® - el el - ;i
A\ KNIME Hub Search $3 bl =)
P KNIME Hub
B console x o ®e8-3-r= 0

KNIME Console
Log file is located at: /Uscrs/aar\o knime/knime-workspace_rdkit_ 20200421/ .metadata/knime/|

WARN Color Manager Column "assay.id" has no nominal values set: execute Console
WARN RDKit From Molecule 17 DataColumnSpec already contains a color handler, ign

WARN RODKit From Molecule 17 DataColumnSpec already contains a color handler, iagnasiag™loior

WARN Row Filter 26 Node created an empty dc

WARN RDKit From Molecule 0:17 DataColumnSpec already contains a cotor nandler, ignoring color

WARN Column Filter

WARN RDKit From Molecule
WARN RDKit From Molecule
WARN RDKit From Molecule

Outline

6 Node created an empty data table.

17 DataColumnSpec already contains a color handler,
17 DataColumnSpec already contains a color handler,
17 Node created empty data tables on all out-ports.

ignoring color
ignoring color

LR R XXX
'Y

puzsémots2om |
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Visual KNIME Workflows

NODES perform tasks on data

Partitioning

Inputs oo

Nodes are combined to create
WORKFLOWS

Excel Reader (XLS) Color Manager Pamtloning Tram model to pre dlct\\ Predictor

Not Configured
Configured
Outputs Executed
Status Error
PMML Writer
Decision
Tree Learner Scorer

S e B(
Decision Tree °

/ Confusion matrix

XS p S~ OO departure delays accuracy measurements
Cgau T e
\\ \

Read airline data ‘

\ Statistics

\‘P

© 2022 KNIME AG. Al rights reserved.

1\
\
\
Apply decision |
tree model \

Bar Chart ', Scatter Plot

\  (JavaScript) | (JavaScript)

R “ET

Q
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Node Outputs and Views

Right-click executed node
Select View option in context menu

OR
Select output port (last item) to inspect execution results

.w‘ [®) configure... r6 [ Configure... )

Execute - Execute
&) Execute and Open Views £ Execute and Open Views

Cancel Cancel
B Reset F8 B Reset =
= Edit Node Description... 2 = Edit Node Description... X rF2

28 New Workflow Annotation =0 New Workflow Annotation

Scatter Plot Collapse into Metanode Collapse into Metanode
[B] Encapsulate into Wrapped Metanode [B Encapsulate into Wrapped Metanode

) * Interactive View: Scatter Plot Q Interactive View: Scatter Plot

Show Flow Variable Ports

o Show Flow Variable Ports
Plot View o
o) o Cut b
& Copy = Copy
7 Paite Paste
h <J Undo .
< snjo Rodo Data View
eao
%€ Delete K Delete

B Image

B image = |nput data and view selection

BR Input data and view selection

© 2022 KNIME AG. Al rights reserved.
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4000+ Nodes for all Steps of End-To-End Data Science

Data Access Transformation Analyze & Data Mining Visualization Deployment
DB Connector PMML Writer
Decision
;J - Tree Learner .
- > e Decision Tree N
R View (Table Image to Report
Access SAP Hana Merge Data Auto-Binner Partitioning - Predictor Scorer ) ) 9 po Save model for
Excel Reader (XLS) rge iy JE . } > ’E o }’ later re-use
ns g = gt L
3> al - - . \ ° °
- Enrich database o Oete Call out to R to view Include this image Excel Writer (XLS)
rmine xcel Writer
with external data model accuracy Contigency Table in a report
Document
Twitter API ¢ p N Text Analyti T " Image to Report @
Connector Twitter Search N g 9 ‘ext Analytics ‘ag Cloud - } Write resuits to file
- s
v uP» » = . g >' Parallel
® ® o Coordinates Plot L
- - Extract Color Manager Include this image
important terms n in a report
Blg Data o Table View -
Loading & Preprocessing on Apache Hadoop ,E
Statistics
DB Table Selector DB GroupBy Data to Report
=Hm u:rm " .
>
oBC S o cotor Ma - Scatter Plot 2
onnector ° ° DB Joiner DB Reader ner oo anager °
,m ., n - ] Include this table
- e [} ;.. > » Python View in a report
° °
Access DB Table DB GroupBy - n P
Hive
RPN | m:rm Crosstab (local) DB Writer
>
° ° >
e Ll
° °
Write results to a
database

Open for Innovation
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Node Repository

£ Node Repository = (@

e 7 The Node Repository lists all
B KNIME nodes

» [ other

Node Repository = g
» [IFile Handling £
Cache iR s v
>.‘1Manipulation V|£|IO

> Q views ' ED i:ad
¢ poiin = ek The search box has 2 modes

» 8%, Other Data Types Aier ARFF Reader
» <> Structured Data B csv Reader ( S d d S d
= { —_
il o= & Standard Search — exact match of node
> J. Tool Integration B, Table Reader i =
P %o Community Nodes rn;';PMML Reader A‘ el - ° n a m e
» /FKNIME Labs £, Model Reader &R | Read v . ..
> .\[,Wor.kﬂow Contro [ Fixed Width File, B FQCReader - /Community Nodes/NGS/IO ;Q F uzzy Sea I"Ch — fl ndS the mOSt Simi I ar nOde
> |$ Social Media %;Lis( Files N ROIReader - /[Community Nodes/NGS/IO
» £ Reporting [ Read Excel She¢ {5 SAMReader - /Community Nodes/NGS/IO name
PQ}Chemistry [ Read Images E_. CSV Reader - /I0/Read
>§ChemAxon / Infocom V@Analy(ics wa XML Reader - /Structured Data/XML
b4 @ Mining B QCIDReader - /[Community Nodes/OpenMS/QCF
v 4 Weka & WAV Reader - /Community Nodes/Signal Proces:
v & Weka (3.7) sar SDF Reader - /Chemistry/I/O

v & Classifica. [ JFile Reader - /I0/Read NOdeS Can be added by drag and

b £ o bayes RREE ARFF Reader - /IO/Read
v@ret =, Line Reader - /I0/Read
-

drop from the Node Repository to

A_,Model Reader - [IO/Read

T o N the Workflow Editor.

QJSON Reader - /Structured Data/JSON

« = OMERO Reader - /Community Nodes/KNIME Ima
' > Opera Reader - /Community Nodes/HCS Tools/I(
Z,Q FastQReader - /[Community Nodes/NGS/IO
E@Mz‘l’abReader - /Community Nodes/OpenMS/Cor

A AATIADA~AAr IR Ameniinitn Madan (OnankAC 0N

Open for Innovation
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Selected Open Source Extensions for Cheminformatics

v @ RDKit
@ Converters
. @ Modifiers
v e Calculators
(o) RDKit Descriptor Calculation
@ RDKit Calculate Charges
v e Geometry
&5 RDKit Generate Coords
Q RDKit Optimize Geometry
@ RDKit Add Conformers
Q RDKit Open 3D Alignment
@ RDKit RMSD Filter
v e Fingerprints
o RDKit Fingerprint
1z RDKit Count-Based Fingerprint
@4 RDKit Fingerprint Reader
#4 RDKit Fingerprint Writer
& ROKit Diversity Picker
e Fragments
. e Searching
e Reactions
v e Viewing
@ RDKit Interactive Table
@3 RDKit SMILES Headers
Q RDKit Molecule Highlighting
‘ e Experimental

© 2022 KNIME AG. Al rights reserved.

v <ok CDK
v i 3D

e T

v Erlwood Nodes

t# 3D Coordinates > 15 10

Q 3D D-Moments

= _Similari v "9, Structure Similarity
? ;g gh:;;“amy k‘ Fingerprint Similarity
% 3D Viewer v |7 Structure Properties
S,4 3D WHIM 4. Plane of Best Fit Calculator
< AMBIT v . Virtual Screening
» gy /0 J7 virtual Screening Metrics

v V Evaluation and Ranking
s Desirability Ranking
s Pareto Ranking
v & SAR Analysis
i Automated Matched Pairs
R.;, Free-Wilson Matched Pairs
v % Viewers
[ 20/3D Scatterplot
3 Activity Cliffs Viewer
k‘ Similarity Viewer
. Y Testing

t ¢ 2D Coordinates

Sgn Atom Signatures

JEX ChemSpider

4 Connectivity

& Depiction

Y Element Filter

2= Fingerprint Similarity
/) Fingerprints

H¥ Hydrogen Manipulator
*§ Lipinski's Rule-of-Five
2> Mass Calculator

Qo Molecular Properties
+ OPSIN

%L SMARTS Query

@ Structure Sketcher
k{ Substructure Search
A Sugar Remover

CH, Sum Formula

21 Symmetry

@, XLogP

, %% Structure Data Format Converters

v (0 Vemalis
Sa. Databases
v {® European PubMed Central
{® European PubMed Central Advanced Search
» [ Fingerprints
+§ Flow Control
B 10
v £ Matched Molecular Pairs (MMPs)
= Filtering
A8 Fragmentation
#*¢ Pair Generation
&2 Rendering
» >4 Transforms
MMP Calculate Maximum Cuts (RDKit)
MMP Fragmentation Type Loop Start
. Uniquify IDs
> v Principal Moments of Inertia (PMIs)
v 7% RCSB PDB Tools
Ff PDB Connector
M PDB Connector (XML Query)
Ky, PDB Connector Combine XML Queries
R PDB Connector Custom Report
R PDB Connector Query Only
M PDB Connector Query Only (XML Query)
. PDB Connector XML Query Builder
"3 PDB Describe Heterogens
¥ PDB Downloader (Source)
£ PDB SMILES Query
“.2' PDB Downloader
P Local PDB Tools
A Sequence Tools
={7 Speedy SMILES
. Testing
= Miscellaneous

Open for Innovation
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What is RDKit?

v @ ROKit
v @ Converters
+) RDKit From Molecule

Open source cheminformatics library in C++ e

GE ROKit To InChl
) RDKit From IUPAC
G RDKit Canon SMILES

Wrappers for KNIME maintained by the open source o

@ RDKit Remove Hs
@ ROKit Aromatizer
© ROKit Kekulizer

CO m m u n Ity e(? [RD:(n: Salt Stripper

(®) RDKit Descriptor Calculation
@) ROKit Calculate Charges
N v @ Geometry
S e u O r N % RDKit Generate Coords
@ ROKit Optimize Geometry
@) ROKit Add Conformers
H H & RDKit Open 3D Alignment
Descriptor calculation @ oo e
v @ Fingerprints
. fo RDKit Fingerprint
C I e a n I n g Stru Ctu res s ROKit Count-Based Fingerprint
@3 RDKit Fingerprint Reader
24 RDKit Fingerprint Writer
& ROKit Diversity Picker

INChl conversion VO b

£ ROKit Molecule Fragmenter

Canonical SMILES R et

&3 RDKit MCS
. . £ RDKit Substructure Filter
F I n g e rp rl n tS £ RDKit Molecule Substructure Filter
3 ROKit Functional Group Filter
€5 RDKit Substructure Counter
v @ Reactions
Scaffolds/substructures @ 10 e ottt
4 RDKit Two Component Reaction
&} RDKit Chemical Transformation
v @ Viewing

. . .
Reaction simulation B o trcive e
@ RDKit SMILES Headers
€ RDKit Molecule Highlighting
a n d m o re v @ Experimental
- @ ROKit Adjust Query Properties
© ROKit Molecule Catalog Filter
8% RDKit R-Group Decomposition
4 RDKit R-Group Decomposition (deprecated)
@ ROKit Structure Normalizer
v @) Testing
@ RODKit SDF Difference Checker

http://www.rdkit.org

Open for Innovation
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http://www.rdkit.org/

Selected Commercial Life Science Extensions

MOE

MOLECULAR OPERATING ENVIROMENT

Q

¥ 4% BioSolvelT Nodes

> CoLibri (Chemistry Spaces)

> etyl0
) Assess Affinity with Hyde in SeeSAR
£48 Compute FTrees Similarity
3 Compute FlexS Alignments
Compute LeadIT Docking
(@] Convert Molecules with Naomi
FTrees Query Generator
KA Filter Molecules with Naomi
FlexX Docking
£l Generate 3D Coordinates
@Generate Protomers / Tautomers with Naomi
(& Interactive BioSolvelT Table
ﬂlnterac\ive SeeSAR Viewer
Prepare Receptor with LeadIT
(&]Run ReCore Interactively
&4 Search FTrees Fragment Space
SeeSAR Project Generator

v @ChemAxon / Infocom
¥ & JChem

> etylo

» ¥ Converter

» @, Marvin

» 5% Calculator Plugins
b © JChem Base

» & JChem Cartridge
b D|< Standardizer

» @ Structure Checker
P © Name to Structure
P ™ Screen

P = Reactor
» [t:] Markush Viewer
> i3 Metabolizer

P “, Fragmenter

» (€, Marvin

inte:ligand

\“s/cresset

v ¥, Cresset

v @ Forge
» $3 Models
» €, Project
e Forge Align
% Activity Miner
B3 FieldTemplater
Y 0 Spark
o Spark Fragment Selector
% Generate Spark Database
@ spark Database Search
¥ ¥, XedTools
¥, XedMin
¥, XedeX
(:)Torch/Forge Molecule Viewer

Your partner for in-silico drug discovery.

< P MOE

b

v vV VvV vV VvV VvV VvV VvV VvV vVvYw

R e e A A QA QA QA QA QR Q Q Q@ ¢

Input

Output

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

Materials

Pharmacelera

Further extensions including detailed descriptions can be found at https://hub.knime.com

© 2022 KNIME AG. All rights reserved.

20

SCHRODINGER.

7 [ schrodinger
b &'y Readers/Writers
P >2 Converters
> [ Ligand Preparation
> B Property Generation
> B Cheminformatics
b u Pharmacophore Modeling
> [ Protein Structure Prediction
> B Docking and Scoring
> B Molecular Mechanics
> B Molecular Dynamics
> B Quantum Mechanics
> B workflows
> B Fittering
> [ Reporting
> B scripting
> B Tools

Open for Innovation
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https://hub.knime.com/

KNIME Hub: Searching, Sharing, and Collaborating

KNIME e

l

3 991

Getting started

KNIME Examples

Workflows and more provided by KNIME

Solutions for

Welcome to the

KNIME Hub

data science: find workflows, nodes and components, and

433 3720

.......

KNIME Analytics
Platform 4.3 and KNIME
Server 4.12

KNIME v4.3

Sign in

collaborate in spaces

Verified Components

Easily reuse bundled functionalities, verified by
KNIME Experts

© 2022 KNIME AG. Al rights reserved.
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Additional Resources

pages (https://www.knime.com)

Life Sciences landing page https://www.knime.com/why-knime-for-life-science

RESOURCES https://www.knime.com/learning-hub
RESOURCES https://hub.knime.com/
BOOK https://www.knime.com/knimepress/will-they-blend

KNIME Tech pages

FORUM for questions and answers https://forum.knime.com
DOCUMENTATION for docs, FAQ, changelogs, ... https://docs.knime.com/
COMMUNITY CONTRIBUTIONS for dev instructions and third party nodes

https://www.knime.com/community

KNIME TV on YouTube https://www.youtube.com/user/KNIMETV

© 2022 KNIME AG. Al rights reserved. ip(enﬁnlcﬁ E


https://www.knime.com/
https://www.knime.com/why-knime-for-life-science
https://www.knime.com/learning-hub
https://hub.knime.com/
https://www.knime.com/knimepress/will-they-blend
https://forum.knime.com/
https://docs.knime.com/
https://www.knime.com/community
https://www.youtube.com/user/KNIMETV

Chemistry in KNIME



Reminder of the task

You are a computational chemist in a project

Your task is to develop a model to estimate LogD

How and where do you start?

Previous model is build on the inhouse data (quite some time ago)
You have collected some public data

And there is a fresh set from the project

© 2022 KNIME AG. Al rights reserved.
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Data sets

Inhouse:
CHEMBL3301363: ASTRAZENECA: Octan-1-ol/water (pH7.4) distribution coefficent measured by a
shake flask method described in J. Biomol. Screen. 2011, 16, 348-355. Experimental range -1.5 to

4.5

4200 molecules
CSV file with experimental data and SMILES

Public:
PubChem AID 686912: GSK_TB: GSK in-house hydrophobicity assay at pH7.4 (logD)

148 molecules
CSYV file with experimental data
SD file with structural data

New inhouse:
CHEMBL851899: Partition coefficient (logD)

11 molecules
XLS file with experimental data and SMILES

nnnnnnnnnnnnnnnnn
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https://www.ebi.ac.uk/chembl/assay_report_card/CHEMBL3301363/
https://pubchem.ncbi.nlm.nih.gov/bioassay/686912https:/pubchem.ncbi.nlm.nih.gov/bioassay/686912
https://www.ebi.ac.uk/chembl/assay_report_card/CHEMBL851899/

Overview of Types in KNIME

Basic KNIME data types

String, integer, double

KNIME core chemistry data types:
SMILES, SDF, mol, mol2

Structures in these formats can be
rendered in KNIME tables

Others
Image
Model
Connection
json/xml

© 2022 KNIME AG. Al rights reserved.

Row ID

Row0

sor Molecule

Table "default”

: |
HN

P

|S| parent...

CHEMBL461
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File Reader (Complex Format)

File Reader

Workhorse of KNIME Source nodes (Complex Format)
N
Reads text files &

Many advanced features allow it to read most
‘weird’ files
Short lines, inline comments, headers, and special encoding
Distinguishes SMILES and SMARTS formats

© 2022 KNIME AG. Al rights reserved.
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File Reader (Complex Format) Configuration

File Reader
(Complex Format)

>

s

© 2022 KNIME AG. Al rights reserved.

File system

File path

e Dialog - 0:562 - File Reader (Complex Format) (in-house)

Flow Variables  Job Manager Selection  Memory Policy
' Enter ASCII data file location: (press "Enter’ to update preview)

Read from  Relative to 2] Current workflow (2]
File .f../../data/inhouse_CHEMBL3301363.csv < Browse...
Preserve user settings for new location Rescan
Basic Settings
read row IDs Column delimiter: ; < Advanced...
read column headers ignore spaces and tabs
Java-style comments Single line comment:

Preview
Click column header to change column properties (* = name/type user settings)
Row D ||S| Molecule Ch... [S|Mole... | I Mo... D] Mol... | | [#ROSES|[D] AlogP S| Comp... sw *Smiles
Rowd  CHEMBL2178940 0 39148 0 2.89 4721 -
~
Rowl CHEMBL168899 0 23806 7 5805
Row2  CHEMBL573214 NORBINA...O 6618 1 3.82 4168 \‘
oK Apply Cancel >

Advanced
settings

Column type

Open for Innovation
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Common Settings: Four Default File Systems

Local File System

Input location
Read from  Local File System B
Mode O File Files in folder

File /Users/kathrinmelcher/Desktop/course_data.csv < Browse... ._I

Relative to ...

Current mountpoint
. H ~
Read from: Relative to ’
Current workflow

File: Calls_data.xIsx

<>

Browse... d
Mountpoint

Read from: Mountpoint LOCAL

File: /Example Workflows /TheData/Customers/CallsData.xls e Browse... d

Custom URL

Read from: Custom URL
URL: knime://knime.workflow/data/Calls_data.xIsx VC Browse... ._]

Open for Innovation
© 2022 KNIME AG. Al rights reserved.




Workflow-Relative File Paths

Best choice if workflows are to be shared v [ Chemstn. e
. . . . E_, acs,jmedchem.9b01658.table
Requires matching folder structure within workflow ™ ChembLCYP3AL Activiy bioactity-17.8.14 2o
g rou p @_, CHEMBLID228_SERT_ligands.table
g_’ compounds_to_expand.table
Independent of environment outside of workflow group ae.en":ﬂ't:f:: eubsancessmigz
[3» Lipophilicity CHEMBL3096849.csv
Example: Path to %5 Lipophilicity_CHEMBL633737.xlsx

SD‘? Lipophilicity_CHEMBL636806.sdf

,Lipophilicity CHEMBL3096849.csv" B, Lipophilcity_combined.table

E_, malariahts_training.actives_cleaned.table

Local path E_, picked_cluster..table
/User/Name/knime-workspace/2020_06_Chemistry L4/data/ Qa‘. ;’;a;-gep”;;“zgzt MLtable
L|p0ph|I|C|ty_CHEMBL3096849CSV asc zinc.fra;s.diver;e.smi i

. [ exercises
Workflow relative: v 7 solutions

Enter ASCII data file location: (press 'Enter' to update preview)
knime://knime.workflow/../../data/Lipophilicity_CHEMBL3096849.csv Browse...

YouTube KNIME TV Channel: https://youtu.be/U9sP4g4yGwY

nnnnnnnnnnnnnnnnn
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https://youtu.be/U9sP4g4yGwY?list=PLz3mQ6OlTI0YzldqzyyUTBDP4S3oOiVy7

File Reader (Complex Format) Configuration

e0e Dialog - 0:45 - File Reader (Complex Format)

| [D|value ' sw *smiles [S]stdInChiKey

Flow Variables  Memory Policy

| Enter ASCII data file location: (press 'Enter’ to update preview) ;
Relative t C it workfl
Read from | Relathv to 9 _Comes vorkfiow 9 -1.199 AMOWAJLALKAYKL-UHFFFAOYS,
: ~ [ ] @ New settings for column 'smiles’
File ../../data/Lipophilicity CHEMBL3096849.csv < Browse... J 5 O
Column Properties
DON'T include column in output table " »
Preserve user settings for new location  Rescan | j
Name: smiles i
fale Suikags 1.185 ' MKBBQOCZVLIUMH-POHAHGRE
read row IDs Column delimiter: , $ Advanced...
read column headers ignore spaces and tabs Type: Smiles B
Java-style comments Single line comment: miss. value pattern: 2
S Format - -4.033 | MIGAQPKRQYPLCV-UHFFFAOYS|
Click column header to change column proy érties (* = name/type iser settings) )‘__
S|assay... |S|assay_description D valu S *smiles |8/ stdinChikey ”
Upophilicity, log P of the compound -1.199 MNC(=Oled =001 AMOWAJLALKAYKL-UHFFFAOYSA-N Domain... -
Upophilicity, log P of the compound 1.185 CCOC=N/NCL... MKBBQOCZVUIUMH-POHAHGRES. .. !
Upophilicity, log P of the compound -4.033  NNC(=O)CN1C... MIGAQPKRQYPLCV-UHFFFAOYSA-N
Upophilicity, log P of the compound -2.257  NNC(=Ojclcin... LYALTMDTSSNOLT-UHFFFAOYSA-N oK Cancel -2.257 LYALTMDTSSNOLT-UHFFFAQYS
Upophilicity, log P of the compound 0.147 CC(CNNC(=0)... BCNSZTQWGLZSO)-UHFFFAOYSA-N O
Upophilicity, log P of the compound -5.16 NN=CC(0)C(0)... LFCNHLNRRDCJBG-LSHDLFTRSA-N
Upophilicity, log P of the compound -2.992  O=CNNC(=0)c... HGQYWVZOJDHKSM-UHFFFAOYSA..
Upophilicity, log P of the compound 2.092 CONCOICE L ccc... HAJACCHAKAUFIM-KGENOOAVSA..
Upophilicity, log P of the compound 1.977 CeleeclONINC... YHRPLD)ZBVUBBP-UHFFFAOYSA-N
Uipophilicity, log P of the compound 3.037 CeleeclONINC.... RVQLAISIFAYBD-UHFFFAOYSA-N
Upophilicity, log P of the compound -0.822  NNC(=0jclcen... QRXWMOHMRWLFEY-UHFFFAOYS...
Upophilicity, log P of the compound -0.822  NNC(=Ojclccn... QRXWMOHMRWLFEY-UHFFFAOYS.., 0.147 BCNSZTQWG LZSOJ -UHFFFAOYS

Upophilicity, log P of the compound -6.04 OCCOKI0)CHO... OQAVOTYRCZUZIX-RZNTYIFUSA-N
Upophilicity, log P of the compound 0.278 NNC(=0)clecel... ZVFGHUJYTXEOSI-UHFFFAOYSA-N

Upophilicity, log P of the compound -0.132 NNC(=O)clccel... PKBGHORNUFQAAW-UHFFFAOYS...
Upophilicity, log P of the compound -0.845 NNC(=O)clcccc... WARCRYXKINZHGQ-UHFFFAOYSA. .
Upophilicity, log P of the compound -4.55 NNC(=0)C1CC... LPLAXQKUDSKKAU-UHFFFAOYSA-N
Uipophilicity, log P of the compound -6.262 NNC(=0)CCC(=... HCOMFAYPHBFMKU-UHFFFAOYSA...

R R R R R E R R Y

Upophilicity, log P of the compound 1.34 NC(=N/NC(=0)... AVFYIYMHWPKLIE-UHFFFAOYSA-N
Upophilicity, log P of the compound 1.34 NC(=N/NC(=0)... OAHUJIRNLMQSU-UHFFFAOYSA-N
Lipophilicity, log P of the compound 1.27 CeleectoCc( HYOJSCQHVHGIMU-UHFFFAOYSA-N
Upophilicity, log P of the compound 1.27 CeleeeelOCC=... QMMGRXCEQOXLL)-UHFFFAOYSA...
Upophilicity, log P of the compound 1.27 Celeeccc10CCL.. OPYQSMWUYMDURT -UHFFFAOYSA-N
Vimanhilicine lnm 8 Af tha rammnimd 3 33 FECPEFEErI. NTEUVLABAAIAS €1 IRIEEEARVEA &
|
oK Apply Cancel ?

Open for Innovation
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Nodes for Reading and Writing files

Reader and writers provided for:
SDF, SMILES, mol, mol2

v {P’ Chemistry
vy /o

51»_0‘& Mol2 Reader
;;"O‘JZ Mol2 Writer
Mo, Molfile Reader
:";Eﬂ Molfile Writer
R%_ﬁ Rxn/RD Reader
§!;F;’ SDF Reader
gﬁf SDF Writer
Gmz SMiles Directory Reader

é’quSmiles Directory Writer

© 2022 KNIME AG. Al rights reserved.

Smiles Directory Smiles Directory
Reader Writer

SDF Reader SDF Writer

- ’_
o

Mol2 Reader

Molfile Reader Molfile Writer




A bit more about reading SD files

jo] @ Dialog - 3:9 - SDF Reader {Read data)
Property handling Flow Variables >
knime://knime.workflow/../../Data/OSM_D ~ Browse... 7¢ 3
v Browse... v+

Limit number of read molecules C

Use molecule name as row ID Extract SDF blocks

Extract molecule name Extract Mol blocks
Add column with source location Extract CTab blocks [ NN Dialog - 3:9 - SDF Reader (Read data)

Extract counts
File selection Property handling Flow Variables >

- .| Extract all properties

- JeeY e 2 Scan Nles ee—_— R
Extract? Name Type

Name String

OSM_ID string

ChEMBL string

3D7_KCS0_nM_Avery String

Series Tag String

Sample_ID String

link String

OK Apply Cance :';:-

Open for Innovation
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Excel Reader

o0e Dialog - 0:44 - Excel Reader

Transformation  Advanced Settings  Encryption  Flow Variables  Memory Policy
Input location

Read from  Relative to e Current workflow [T]

Mode O File Files in folder

File ../../data/Lipophilicity_CHEMBL633737.xIsx ¢ Browse... .

Sheet selection
© Select first sheet with data (default)
Select sheet with name |
Select sheet at index (Sheet indexes start with 0.)
Column header

© Use Excel column name e.g. A, B, C Use column index e.g. Col” “ur1, Col2

Excel Reader Table contains column names in row number 1 2 (Row numbers start with 1. See “File Content” tab to identify row numbers.)
Empty column name prefix: empty_
Row ID
% ’ © Generate row IDs Table contains row IDs in column
Sheet area
© Read entire data of the sheet Read only data in columns from A to

ntify columr

File Content

Preview with current settings
) The suggested column types are based on the first 10000 rows only. See 'Advanced Settings' tab.

S| parent_c... | S|bioact... |S/opera... |S units S assay_che... S|assay.. S assay_description | D) value S| smiles

CHEMBL422385 LogP = Unspecified CHEMBL633737 A Partition coefficient (logP) 4.99 [O-)[N+ )=+
CHEMBL164282 LogP - Unspecified CHEMBL633737 A Partition coefficient (logP) 0.96 [O-][N+)(=¢
CHEMBL167688 LogP - Unspecified CHEMBL633737 A Partition coefficient (logP) 5.61 [O-][N+)(=t
CHEMBL353064 LogP - Unspecified CHEMBL633737 A Partition coefficient (logP) 3.24 [O-](N+](=t
CHEMBL73297 LogP - Unspecified CHEMBL633737 A Partition coefficient (logP) 3.52 [O-)[N+)(=¢
CHEMBL167121 LogP = Unspecified CHEMBL633737 A Partition coefficient (logP) 3.43 Celec2ecce
CHEMBL56970 LogP = Unspecified CHEMBL633737 A Partition coefficient (logP) 2.39 [O-]IN+)(=¢
CHEMBL16374 LogP = Unspecified CHEMBL633737 A Partition coefficient (logP) 5.87 [O-]IN+ (=t
CHEMBL167986 LogP - Unspecified CHEMBL633737 A Partition coefficient (logP) 1.92 [O-)[N+}(=¢
CHEMBL144962 LogP - Unspecified CHEMBL633737 A Partition coefficient (logP) 2.73 [O-][N+}(=t
CHEMBL165395 LogP - Unspecified CHEMBL633737 A Partition coefficient (logP) 3.26 [O-][N+)(=¢
CHEMBL355315 LogP - Unspecified CHEMBL633737 A Partition coefficient (logP) 4.69 [O-)[N+ (=t
FUEAIDIIEAI 1A | AnD - Hnrmasifind FUEMISIE3272T A Darvirian sanMisians fland) 1 80 2T ep
oK Apply Cancal ?)

Open for Innovation
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Reminder of the task

You would like to harmonize the data: get rid of redunces, standardize chemical
structures, remove duplicates

nnnnnnnnnnnnnnnnn
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Tedious repetative preprocessing tasks

Adding columns with constant values e Somn comn Raname .

»

- :
> > > Nle

Renaming columns o om .
Casting strings to SMILES -

Joining data based on identifier - "
Transforming SMILES/SDF to RDKit molecule ™" s

Joiner
o »
1,5
» YR
®
n ID
Constant
Value Column Column Rename Molecule Type Cast  RDKit From Molecule
> H > > 82 e >..j,’
@ ] ] ®
add Tag

nnnnnnnnnnnnnnnnn
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Nodes for Type Manipulation

Molecule Type Cast

CSV Reader Molecule Type Cast MarvinView

Casts any string as a chemical type (i.e. It tells KNIME =

“This is a smiles string”) Lo PE

Useful when reading data from a csv file or database. - - -
Read cast Node 42

nnnnnnnnnnnnnnnnn
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RDKit From Molecule

Generates RDKIit molecule column from a molecule string representation
(SMILES, SDF or SMARTYS)

@ ® Dialog - 0:27 - RDKit From Molecule
——— |
[ Options (| Advanced Flc w Variables >
|
Molecule col 'mn:  soF Molecule E Treat as query

New column name  Molecule (RDKit Mol) |

Remove source column ‘

RDKit From Molecule Error Handling
> © Send error rows to second output
- Insert missing values
>
>
Generate error information column
oD,
e

Error Information Column Name:

2D Coordinates

Generate 2D Coordinates

Force Generation

Open for Innovation
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RDKit From Molecule

Generates RDKIit molecule column from a molecule string representation
(SMILES, SDF or SMARTYS) .

Options Flow Variables Job Manager Selection P

.

Keep Hydrogens

Partial Sanitization

Partial Sanitization Options

RDKit From Molecule
’.*
>

Reperceive Aromaticity

Correct Stereochemistry

£
s

0K Apply Cancel @

© 2022 KNIME AG. Al rights reserved.
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Joining Columns of Data

Left Table Right Table
Mol Reg No Chembl ID SMILES Mol Reg No Ki value Ki relation Ki unit
22 CHEMBL1794855 CCCN(CCC) Join by Mol Reg No 17 76.0 - nM
24 CHEMBL278751 CCN(C) 65 6.56 = nM
15 CHEMBL103772 CCCN1CC , 35 100 > nM
Inner Join
10 CHEMBL328107 C1CN(CCN1) 15 8 = nM
10 95.8 = nM
Mol Reg No Chembl ID SMILES Ki value Ki relation Ki unit
15 CHEMBL103772 CCCN1CC 8 = nM
Left Outer Join 10 CHEMBL328107 C1CN(CCN1)  95.8 = nM Right Outer Join
MolReg  Chembl ID SMILES Ki Ki Ki MolReg Chembl ID SMILES Ki Ki Ki
No value relation  unit No value relation unit
22 CHEMBL1794855  CCCN(CCC) ~~ ? ? ? 17 / ? 76.0 = nM
24 CHEMBL278751 CCN(C) ? ? ? 65 ? ? 6.56 = nM
15 CHEMBL103772  CCCN1CC 8 = nM 35 2 ? 100 > nM
10 CHEMBL328107  C1CN(CCN1) 95.8 = nM 15 CHEMBL103772  CCCN1CC 8 = nM
10 CHEMBL328107  C1CN(CCN1) 95.8 = nM

Open for Innovation
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Joining Columns of Data

Left Table
Mol Reg No Chembl ID SMILES
22 CHEMBL1794855 CCCN(CCC) Join by Mol Reg No
24 CHEMBL278751 CCN(C)
15 CHEMBL103772 CCCN1CC ;
Full Outer Join
10 CHEMBL328107 C1CN(CCN1)
Mol Reg No  Chembl ID SMILES Ki value
.. . 17 ? ? 76.0
Missing values in
the left table 65 ? ? 6.56
35 ? ? 100
15 CHEMBL1794855 CCCN(CCC) 8
10 CHEMBL278751 CCN(C) 95.8
22 CHEMBL103772 CCCN1CC ?
24 CHEMBL328107 C1CN(CCN1) ~.?

© 2022 KNIME AG. Al rights reserved.

Mol Reg No
17
65
35
15
10

Ki relation

Ki value
76.0
6.56

100

8

95.8

Ki unit

nM
nM
nM
nM
nM
?

?

Right Table

Ki relation

Missing values in
the right table

Ki unit

nM
nM
nM
nM
nM

Open for Innovation
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Joiner

Combines columns from two different tables Excel Reader
Top input port: “Left” data table & »
Bottom input port: “Right” data table \
@ Joiner
{ -
Table Reader P | 3
Outputs: _/ -
N B »
Top port: Resulting joined table —
Middle port: Unmatched rows from the left input table (top input port) -

Bottom port: Unmatched rows from the right input table (bottom input port)

By default the two bottom output ports are deactivated

nnnnnnnnnnnnnnnnn
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Joiner Configuration — Linking Rows

Values to join on.
Multiple joining columns
are allowed

Select the rows which
should be included in the
joined table

Activate this checkbox to
activate the bottom
output ports

iU Column Selection

Dialog - 0:303 - Joiner

Performance  Flow Variables = Memory Policy

Join columns

Match @ all of the following any of the following

Top Input (left’ table)

S StorelD B S| StorelD

Compare values in join columns by @ value and type
Include in output

Matching rows
Left unmatched rows
Right unmatched rows

Output options
Route unmatched rows to separate ports
Merge join columns
Hiliting enabled
Row Keys
© Concatenate original row keys with separator _

Assign new row keys sequentially

Bottom Input (‘right’ table)

string representation making integer types compatible

Full outer join

@

OK Apply Cancel

© 2022 KNIME AG. Al rights reserved.
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Joiner Configuration — Column Selection

® @ Dialog - 0:303 - Joiner

Joiner Settings [MeIGURAIIGGLN  Performance  Flow Variables ~ Memory Policy

Top Input (left table)
© Manual Selection Wildcard/Regex Selection Type Selection

Exclude Include
Y Filter Y Filter
AR : Columns from top
No columns in this list > S| City . .
| ey table for joined table
<
© Enforce exclusion 3 Enforce inclusion

Bottom Input (right table)

© Manual Selection Wildcard/Regex Selection Type Selection
Exclude Include

Y Filter Y Filter

ShoppingNumber
Product 1
Product 2
Product 3
Product 4
product Columns from lower
Q) | S table for joined table

© Enforce exclusion Enforce inclusion

S| StorelD >

»

AR

Duplicate column names
Do not execute

© Append custom suffix (right)

OK Apply Cancel ?

Open for Innovation
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Concatenate

Combine rows from two or more tables with shared columns

o ® Dialog - 0:143 - Concatenate (merge old)

G Fowveisbes >

Duplicate row ID handling

Skip Rows
© Append Suffix: _dup
Fail Execution

Column handling

Concatenate
© Use intersection of columns
> o
v
>... Use union of columns
©

Hiliting

Enable hiliting

OK Apply Cancel f )

Open for Innovation
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Dynamic Ports

File Reader

Excel Reader

%'\

SDF Reader
e | o
Spr >

© 2022 KNIME AG. Al rights reserved.

IConcatenate
=P

_'-n

Add input port

Remove input port

File Reader

[} »

Excel Reader

S »

SDF Reader

Concatenate

—p
> T
'—’lll
]
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[Some] standardization

Removing salts
Generating canonical SMILES
Removing duplicates

Duplicate
RDKit Salt Stripper RDKit Canon SMILES Row Filter
’ ose
ol > > E» >
e e ®

© 2022 KNIME AG. Al rights reserved.
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Standardization

Generate canonical SMILES

RDKit Canon SMILES

> Er

e

© 2022 KNIME AG. Al rights reserved.

®

Dialog - 0:24 - RDKit Canon SMILES

Flow Variables

RDKit Mol column: | s smiles

New column name: Canonical_SMILES

Remove source column

OK

Apply Cancel

nnnnnnnnnnnnnnnnn



Remove Duplicates

Dialeg - 7:37 - Duplicate Row Filter

File

Options  Advanced Flow Variables Job Manager Selection Memory Policy

Choose columns for duplicates detection
(® Manual Selection () Wildcard/Regex Selection () Type Selection

r Excude - Indude

Duplicate T
Row Filter No cobmns st > | S| parent__cmpd__chemblid N
| S| bioactivity__type
| S| operator
—p .I. > » | S| units
e | S| assay__chemblid
< | S| assay__type
® g assay__description
« \D| value
| S| stdInChikey
isoF Molecule
s Canonical_SMILES

(O Enforce inclusion

(® Enforce exdusion

oK Apply Cancel ®




Reminder of the task

You would like to develop an interactive visualization of the dataset to be able to
explore the dataset, filter the data based on the insights, discuss the project
data with the coleagues

nnnnnnnnnnnnnnnnn
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Visualize molecules with experimental data

Parallel Coordinates Plot

PhysChem properties
LogD SlogP SMR
104 104 220
9

N Ao aANWHEOD N ®

NumHBD
2204 900 69
5.5

NumHBA Fractio...
- 1
0.9

Reminder of a possible interactive view

Stan

1.22

By Set
=] Tag Mean(LogD) devi:
e B in 217
house
B new 223

B public 4.82

Showing 1 to 3 of 3 entries

0.74

1.58

Show 12 + entries
CHEMBL415247 CHEMBL453053 CHEMBL577458 CHEMBL421604
i <
2.390 1.220 1.240 1.340

Reset

Apply v+ Close v

© 2022 KNIME AG. Al rights reserved.
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Compute Descriptors

RDKit Descriptor
Calculation

2

© 2022 KNIME AG. Al rights reserved.

@ Dialog - 0:5 - RDKit Descriptor Calculation (physchem)

m Flow Variables

Job Manager Selection = Memory Policy

- Exclude

RDKit Mol column:

sm Canonical_SMILES B

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

Search

Select all search hits

D Chiov

D Chilv

D Chi2v

D Chi3v

D Chidv

D Chiln

D Chi2n

D Chi3n

D Chi4n

D HallKierAlpha

D kappal

D kappa2

D kappa3

{w) slogp_VSA[1..12]
(-} smr_VSA[1..10]
(-} peoe_VSA[1..14]
{«) MQON[1..42]

Select
Add >>

Add All >>

<< Remove

<< Remove All

oK

r Include

Search

Select all search hits

D SlogP

D SMR

D TPSA

D ExactMW
NumHBD
NumHBA
NumAtoms
NumRings

NumAromaticHeterocycles

Apply Cancel

Open for Innovation
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Visualize Chemical Structures Together with other Views

Parallel Coordinates Plot
PhysChem properties

LogP_EXP SlogP SMR
8 -
6 160 |\
6
—— 1\
X
= AN
AN
2 }\ N R 3
A\ |\ 120 \
\ \
0 W\
\!
2
\
4
-
8 -4
-10
r
12
14 -8~
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ExactMW NumHBD NumHBA gs
800 - - - 1004 7 2 1

14 16
- %0 18

s/
12 14 16
80
600
14

10 12 70

500
12
\ 8 10 = ;
~~ Show 10 4 entries w2 (=
CHEMBL3091659 CHEMBL3091643 CHEMBL3091864 CHEMBL 125812
— h\\ \ HN" H NN
o S \\\/Q\(\ )\@ : .
- ~ Z
0- o )
0.147 2.092 0.278 -0.132

Open for Innovation



Data Visualization

Large selection of easy to use visualization nodes

Web-based and interactive
Dedicated nodes, no scripting required

R and Python View nodes for highly
customizable graphics
Require scripting

© 2022 KNIME AG. Al rights reserved.

v Q Views
v s JavaScript

Js Generic JavaScript View
.I| Bar Chart
= Box Plot
=é Conditional Box Plot
rl';" Decision Tree View
M Heatmap
IH_ Histogram
[\- Lift Chart
ld Line Plot
D Parallel Coordinates Plot
, Pie/Donut Chart
| rOC Curve
L Scatter Plot
g Stacked Area Chart
@ Sunburst Chart
f Table Editor
R Table View
= Tag Cloud
39 Tile View

In o

¥ [KNIME Labs
¥ s JavaScript Views (Labs)
P Data Explorer (JavaScript)
| A Heatmap (JavaScript)
@Table Editor (JavaScript)
37 Tile View (JavaScript)

.

v & Scripting
v @ Python
@ Python View
v g R
B, R View (Table)
5; R View (Workspace)

nnnnnnnnnnnnnnnn



Parallel Coordinates Plot

® ® Dialog - 0:25 - Parallel Coordinates Plot (JavaScript)

W General Plot Options Control Options Selection and Filter Flow Variables >
General Settings

Generate image

Maximum number of rows 2,500 °

© Manual Selection Wildcard/Regex Selection
Select |

Column(s): Search Column(s): Search

Select all search hits add >> Select all search hits

Parallel 8§ mol_chemblid D LogP_EXP
Coordinates Plot S assay_id add all >> D SlogP

D SMR
D TPSA
- . << remove D ExactMW

NumHBD

NumHBA

NumAtoms

NumRings
NumAromaticHeterocycles

<< remove all

© Enforce exclusion Enforce inclusion

Use colors from spec |

Color Column ? <none> 2

OK Apply Cancel E

© 2022 KNIME AG. Al rights reserved.
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Parallel Coordinates Plot

Additional configuration tabs

® ® Dialog - 0:25 - Parallel Coordinates Plot
Options General Plot Options Control Options Selection and Filter
Title Parallel Coordinates Plot
Subtitle PhysChem properties
|
Image
Image width 800 °
Image height 600 °

Scale view to window size

| Background color Change.

Data area color Change.

Missing values

© skip rows with missing values Skip missing values

Line type
Straight © Curved

Line thickness 1.0 °

Show legend

oK Asply

Flow Variables Ld
a @ Dialog - 0:25 - Parallel Coordinates Plot
Options General Plot Options Control Options Selection and Filter Flow Variables »
Enable view controls
ene : Dialog - 0:25 - Parallel Coordinates Plot
Display full screen button
Options General Plot Options Control Options Selection and Filter Flow Variables >

Show missing val

Cance]

© 2022 KNIME AG. Al rights reserved.

Enable title editing

Enable subtitle editing

Enable missing values handling

Enable line type change

Enable column selection

Enable axes swapping

oK Agply

Cancel|

Enable selection

Enable range selection

Display clear selection button

Publish selection events

Subscribe to selection events

Subscribe to filter events

oK Apply Cancel

Open for Innovation
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Parallel Coordinates Plot

@1

Configure...
Execute
Execute and Open Views

Cancel

Reset

mm
X

Edit Node Description...
New Workflow Annotation
Connect selected nodes

Disconnect selected nodes

Parallel
Coordinates Plot

T

Create Metanode...

EE %

Create Component...
Select Loop

Interactive View: Parallel Coordinates Plot

yeo)

— ?? Compare Nodes
Show Flow Variable Ports
&

of Cut

[E Copy
Paste

<) Undo
Redo
Delete

Parallel Coordinates Plot image

BAE %

Input Data + View Selection

F6
F7
Shift+F10
F

F8
Alt+F2

o

Ctrl+L
Ctrl+Shift+L

© 2022 KNIME AG. Al ri reserved.
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Interactively Filter on Multiple Properties

2
] g
(1] m 97 @ © < o «© © < (-]
E NI~ - - - o
Z ////// N\
m, / /// //
T \ N
£l N
4 // \\ :,,/, \;
/ [T
\/ N>
= (
NS X (3
N N
NI ~
s D AN S
£
z

NumHBD

ExactMW
800

TPSA

MR

S AR )R
7 \§ =

” \\. ~ 4

S

Y

Parallel Coordinates Plot
S

PhysChem properties

Parallel
Coordinates Plot

Open for Innovation
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Parallel Coordinates Plot

[ K J Parallel Coordinates Plot

View settings changed

View settings have changed. Please choose one of the following options:

© Discard Changes
Discards any changes made and closes the view.

Apply settings temporarily
Applies the current view settings to the node, closes the view and triggers a re-execute of the node. This option will not
override the cefault node settings set in the dialog. Changes will be lost when the node Is reset.

Apply settings as new default
Applies the current view settings as the new default node settings, closes the view and triggers a re-execute of the node. This
option will override the settings set in the node dialog and changes made will remain applied after a node reset.

Parallel
Coordinates Plot

\._/

Open for Innovation
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Color Manager

One of several visual property managers (e.g. size, shape)

Color by nominal or continuous values
Sync colors between views using the color model port

Color Manager (assay_id)

[ N ] Dialog - 3:34 -
Flow Variables  Memory Policy
Select one Column
S assay_id e
_© Nominal |
CHEMBL3096849
M CHEMBL633737
[ CHEMBLI 636806
Color Manager Color Appender
>n —
I
’ Swatches HSV  HSL RGB CMYK Alpha
o a Set 1
; EEEEEN
assay _id
Set 2
O
Set 3 (colorblind safe)

O Custom

OK - Execute Cancel

© 2022 KNIME AG. Al rights reserved.
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Tile View

Tile View

© 2022 KNIME AG. Al rights reserved.

@® Dialog - 0:85:0:74 - Tile View (mol)

m Interactivity Formatters

Flow Variables  Memory Policy

General Options
No. of rows to display:

100,000 °
Title:
Subtitle:
Display Options
Display row colors Display column headers Display fullscreen button
Fixed number of tiles per row (1 - 100) 13
Fixed tile width (30 - 5000px) 180
Select text alignment: O Left Center Right

Choose a title column:
S| compound_chembl_id B

Columns to display:

© Manual Selection Wildcard/Regex Selection Type Selection

Exclude Include
Yf//rer Yﬂlror
@ canonical_smiles (RDKit Mol) > D|pIC50
S| compound_chembl_id &3 Mol_svg
L | molregno »
S| standard_relation
S| assay_chembl_id
S| description <
R1
- « )
Enforce exclusion © Enforce inclusion

OK Apply Cancel ?

CHEMBL3091845

-1.199

Open for Innovation
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RDKit molecule to SVG

[ ] [ ] Dialog - 0:560 - RDKit Molecule to SVG

Generate an SVG image for RDKIit molecules 4

Flow Variables Job Manager Selection >

Prepare before drawing
Center before drawing
Clear background
Add atom indices
[ ] @ Dialog - 0:560 - RDKit Molecule to SVG
Add bond indices

Drawing Options Flow Variables | 2 LT eI i

RDKit Mol column: | @ Salt Stripped Molecule 3 Include chiral flag

Use simplified stereo groups

Single color wedge bonds
RDKit Molecule
to SVG New column name: Mol_image Dowlexplcimetivlomups
Dummies are attachment points
> >
9 Draw radicals
P

No atom labels
Remove source column

Include isotope labels

Include isotope labels on dummies

Comic mode

Black&White mode
oK Apply Cancel @-

| Line width for bonds 2|(S

v

Min font size 6 /(S

v

Max font size 40 C

v

Annotation font scale 0,5

0K Apply Cancel ?)

© 2022 KNIME AG. Al rights reserved.
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Reminder of a possible view

Visualize molecules with experimental data

Parallel Coordinates Plot

PhysChem properties
LogD SlogP
104 104

©

N Ao aANWHEOD N ®

SMR
220

TPSA ExactMW  NumHBD
220 4 900 64
55

45

NumHBA Fractio...
- 1
0.9

Stan

1.22

By Set
=] Tag Mean(LogD) devi:
e B in 217
house
B new 223

B public 4.82

Showing 1 to 3 of 3 entries

0.74

1.58

Show 12 + entries
CHEMBL415247 CHEMBL453053 CHEMBL577458 CHEMBL421604
i <
2.390 1.220 1.240 1.340

Reset

Apply v+ Close v

© 2022 KNIME AG. All ri
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Data Aggregation (GroupBYy)

Type Name Weigt
NSAID paracetamol 151.17
NSAID aspirin 180.16
Type Count(Name) Mean(Weight)
NSAID ibuprofen 206.29
, NSAID 4 208.44
NSAID diclofenac 296.15
PPI 2 364.40
PPI omeprazole 345.42 SSRI 4 326.45
PPI pantoprazole 383.38
SSRI fluoxetine 309.33
SSRI paroxetine 329.37
SSRI citalopram 324.40
SSRI sertraline 342.70

nnnnnnnnnnnnnnnnn
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GroupBy

Aggregate to summarize data

First tab provides grouping options

Second tab provides control over aggregation details

Dialog - 7:5 - GroupBy

Description  Flow Variables  Job Manager Selection  Memory Policy

Manual Aggregation  Pattern Based Aggregation  Type Based Aggregation
Croup setting
Available column(s)

T

1 Group columns)
T

S Name > S/ Type

D AMW
D slogP
S0 SMLES ”

<

«

Advanced settings

Column naming:  Aggregation method (column name) &) Enable hiliting Process in memory Retain row order

Maximum unique values per group 10,000 T Value delimiter ,

GroupBy

S

YouTube KNIME TV video: https://youtu.be/bDwF-TOMtWw

© 2022 KNIME AG. Al rights reserved.

Aggregation columns

[ ] Dialog - 7:5 - €
Description  Flow Variables b Manager Selection  Memory Policy
Groups Patt_n Based Aggregation  Type Based Aggregation
Aggregation settings
Available columns Select To change mult p & columns use rignt mous: click for context menu.
S| Name Column Aggregation (click > change)  Missi.. Parameter
S| Name Count
D SlogP D EXIVRN— | & ]
s SMILES
add >>
add all >>
«<wmove  Aggregation methods
<< remove all
Advancad cettinac

‘olumn naming: Aggregation method (colui in name) & Enable hiliting Process in memory

Maximum unique values per group 10,000 £ Value delimiter ,

oK Apply Cance!

Retain row order

Open for Innovation
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https://youtu.be/bDwF-TOMtWw

Table View

Display data in an HTML table view.

The view offers several interactive features,
as well as the possibility to select rows

oCe JavaScript Table View
Show 10 + entries Search:
RowlD age workclass fnlwgt education education-num
W Rowo 39 State-gov 77516 Bachelors 13
. Row1 50 Seff-emp-not-inc a3311 Bachelors 13
Rowd 42 Privata 158449 Bachelors 13
Table View BWRowi2 23 Private 122272 Bachelors 13
Row2s 56 Local-gov 216851 Bachelors 13
_ﬁ W Row32 45 Private 386940 Bachelors 13
B Row4l 53 Self-emp-not-inc 88508 Bachelors 13
® W Rowdz 24 Private 172987 Bachelors 13
Rowds 57 Federal-gov 337895 Bachelors 13
Row53 50 Federal-gov 251585 Bachelors 13
Search age Search workclass Search fnlwgt Bache Search education-

Loading data (28710 of 29170 records) - Displaying 1 to 10 of 29170 entries.

Open for Innovation
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Composite views



Components — Combined Views

Multiple JavaScript View nodes can
be combined in a component

Selections are transmitted to all
other views

Also for use on the KNIME
WebPortal

Column Resort Tile View ow Filte! ‘Component Output
8 g . g
o ® o °
eeeeeeeeeee Node 40
oupBy Table View

© 2022 KNIME AG. Al rights reserved.

Plot

PhysChem properties.

CHEMBLE33737

Visualize molecules with lipophiicity data

naes Plot

IP_EXP

ExactMW NumHBD NumHBA
800 4 1

\
Show 10 + entries \
CHEMBL3091885 CHEMBL164351 CHEMBL3091642 CHEMBL3091651
< ¢ 7 7\
j . Al IS
M k®ﬂ; | Q g
I | . o ”Qr?
Tile View

Open for Innovation



Create a Component

[Tile View

Parallel
[Coordinates Plot
L)
o
IColumn Resorter
o> 4 o
a [}
[GroupBy [Table View
vt
o L)

Keep Se

of
B

=

Configure...

Execute

Execute and Open Views
Cancel

Reset

Edit Node Description...
New Workflow Annotation
Connect selected nodes
Disconnect selected nodes
Create Metanode...

Create Component...

Compare Nodes

Cut
Copy
Paste
Undo
Redo
Delete

F6
F7
Shift+F10
F
F8

Alt+F2

I

Crl+L
Ctrl+Shift+L

Reset Executed Nodes

Executed Nodes will be reset - are you sure?

Coree ) (D

© 2022 KNIME AG. Al rights reserved.
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Configure Content and Views Layout

Click layout button when inside
component to assign views to rows

and columns

QESZ #

A\ *0: 01_R-Group_Decomposition

A\ *0:85:0 - Component 3

Parallel
Coordinates Plot
B
)
Component Input
o
Node 39 Column Resorter Tile View Row Filter Component Output

e B w ol

o o o o
Keep Selected Node 40
GroupBy Table View

B

o °

© 2022 KNIME AG. Al rights reserved.

Add views and rows via drag&drop
Add columns using + buttons

Node Usage and Layout

Specify in what way the contained view and wizard nodes are allowed to be used and define a layout. I.
The layout s used in the KNIME WebPortal and the Component View.

Node Usage Visual Layout Basic Layout Advanced Layout
clear layout  reset layout
Table View Node 42

Views drag into layout or click

(all views are used in the layout)

Rows drag into layout or click
LS e are Parallel Coordinates Plot noce 25
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Configure Component Ports

ilter by product

Configure...

© Execute

B Execute and Open Views
Cancel

B Reset

= Edit Node Description...

=0 New Workflow Annotation

Connect selected nodes

Disconnect selected nodes

Create Metanode...

Create Component...

Component

Q  Interactive View: Filter by product
B2 Compare Nodes
Show Flow Variable Ports

Cut

Copy
Paste
Undo
Redo
Delete

QB @ &

B x

Port 1

F6

&

Shift+F1
F

F8
Alt+F2

38 5

Ctrl+L
Ctrl+Shift+L

O@0Oo

OEEOA

Open
Expand

Setup...

Convert to Metanode
Share...

Update Link Ctrl+Alt+U
Disconnect Link

Change Link Type...

Select in Explorer

Add input and output ports to
Metanodes/Components

Remove ports to adapt to changes after
creation of Metanode/Component

© 2022 KNIME AG. All i

Setup Component Wizard

Specifiy the name of the node and define the number and type of the desired in and out ports.

Component Name: | [STas

In Ports:

produ

in_1 (Data)

Add Meta Port

Port Type:
OK

Add...

Remove

Up

Down

Out Ports:

out_1 (Data)

Add...
Remove
Up

Down

Cancel

Data v

Data A
Flowvariable

PMML

Database Connection
Database Query

AWS Comprehend Connection
AWSConnection

DB Data

DB Session

Distance Measure
FilterDefinition

Gradient Boosting Model

H20 Context

H20 Frame

H20 Model

Image

KnimeConnection

MOJO

Outlier

Python

Python

Regression Tree

Regression Tree v

Open for Innovation
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Saving Files with Writer Nodes

Writers for chemical formats
Writers for traditional data types

v 81’ Chemistry
v 10
mor: MOI2 Reader
& sMol2 Writer
n,}?‘ Molfile Reader
:7,;;']| Molfile Writer
R;Jgi Rxn/RD Reader
Sn'? SDF Reader
%F SDF Writer
5;"1’ Smiles Directory Reader
%ISmiles Directory Writer

-

© 2022 KNIME AG. Al rights reserved.

v 0
> D Read
v -D Write
_,@ CSV Writer
AFF ARFF Writer
,,,ﬂ Table Writer
At PMML Writer

4% Model Writer

+_]Image Writer (Port)

+ =] Image Writer (Table Column)
5"+ Excel Sheet Appender (XLS)

A5 Excel Writer (XLS)
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Table Writer

Saves tables in native KNIME format
Keeps the types

[ JON Dialog - 3:46 - Table Writer

Flow Variables

Write to Relative to a Current workflow %]
Table Writer
File ../../data/lipophilicity_filtered.table ¢ Browse... Q
Write options Create missing folders If exists: © overwrite fail
3 *' 1 There exists a file with the specified path '../../data/lipophilicity_filtered.table' that will be overwritten.
OK - Execute Apply Cancel ®

Open for Innovation
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Renderer to Image

Convert chemical structure to an image
Various image types

[} (] Dialog - 3:43:42 - Renderer to Image

Flow Variables = Memory Policy

Column & RDKit Mol &
Renderer RDKit 2D depiction &
Renderer to Image Image type Png e
o > ﬂ{ > Image size 200 C x 200 C
© Append column Mol_image

Replace input column

oK Apply Cancel ©)

nnnnnnnnnnnnnnnnn
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Chemistry _Exercise

Read data from multiple files using corresponding Reader nodes. Find them in
Node repository >> |O >> Read.

Customize the data by adding column names and removing redundant
columns.

Generate canonical SMILES and remove duplicates.

Compute descriptors and use Parallel Coordinates Plot to filter data
interactively on multiple properties. (Make sure to keep selection from the

View)
Finally, save the data to TABLE, Excel, and SDF files.

nnnnnnnnnnnnnnnnn
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The Community on the KNIME Hub & Forum

forum.knime.com hub.knime.com

~ Q  data
Category Topics KNIME S
KO b Somh
KNIME Analytics Platform 56
For discussions related to KNIME Analytics Platform 2 309....
s An & Nodes % Components Workflows Extensions
KNIME Extensions 18 / week =
For discussions related to KNIME Extensions and Integrations Interactive Data Cleaning . 2 clea
. P : . 9 » >
Text Processing Scripting Reporting Image Processing . 2t
REST Big Data Deep Learning b
N . Reading and Pre-Processing Data 0 2d: ata o e ¢ "
Community Extensions 3/ week ) -
For discussions related to extensions developed by the KNIME '
community KNIME Big Data Connectors KNI 38g astruct Apache Hive. Apache a
RDKit Scripting Extensions How to translate Chinese PDF documents to English ?
HCS Tools Palladian & Seleniu| = meexensions  Textprocessing )
Vernalis Seqan michael19602016 02_Hive_WritingtoDB_Exercise
Dear Al » Kinetivee o =
- I would like to translate one or more chinese (Patent) document(s) to preferably english using for ——
Partner Extensions example the amazon (or google) translate node. Therefore, | tried to input some documents using the TEIm e
PDF parser. Settings were: Stanford NLP ChineseTokenizer and Charset = ISO-2022-CN. —
For discussions related to extensi However,the nods created a table, cispaying the path of the input documents inthe “Document” A
N column, but no text appeared.
partners
My question is: What do | have to do to “feed" the translation node properly proceeding from some PDF -
JChem Extensions Schrédinge documents in chinese language in a certain folder ? Fmw
Kind regards
Vichsel — ————
KNIME Server
For discussions ated to KNIME s
w3 35 2 2 o - ot
5d e ~
& Add to KNIME Analytics Platform
Marten_Pfannenschmidt © Kil ember G R s ] Drag node into the workbench of KNIME
— Analytics Platform 4 x

1 assume you checked the “Use file path as title” box in configuration dialog of PDF Parser node. That is
why the file path is included. If you want to make use of the text (which is stored within the document
column) you can use the Doctument Data Extractor, or use the Text Processing nodes which can work
with Document Columns.

|
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Thank You!



