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Welcome to
Working with the RDKIit in KNIME
Analytics Platform



Housekeeping

Post in the chat where you are dialing
in from and discuss with other
attendees

Questions? Post them in the Q&A

Questions will be answered after the
presentation.

© 2020 KNIME AG. All rights reserved.
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The agenda

Brief introduction to KNIME
Part I: Alice

Reactions in RDKit

Part II: Greg
3D visualization of molecules

© 2020 KNIME AG. All rights reserved.
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Post your questions in the forum

https://forum.knime.com/c/special-interest-qroups/cheminformatics/36

Open for Innovation Hub Blog Forum Events Use Cases Career Contact Download Q
KN I I I E SOFTWARE / PRICING / COMMUNITY / LEARNING / PARTNERS / ABOUT
Log In

Community Groups » || Cheminformatics » Latest Top

Altening the structure of a chemical compound 0 4 57 12m
dentifying fragments of a multi-fragment structure Go “i., 4

Extracting data from MedChem patent? e@@- 3 76

Error using CCG node N o 1

Input data format for Model Acceptability Criteria node 7 - ——
enalos 0 o o o

& 3D rmsd of substructure vs larger molecule i 13

Error in workflow execution with Pade ooo 3

© 2020 KNIME AG. All rights reserved.
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https://forum.knime.com/c/special-interest-groups/cheminformatics/36

The workflows

https://hub.knime.com/knime/spaces/Life%20Sciences/latest/Events/2020 11

20 KNIME Summit RDKit Workshop/

€ Public space

Life Sciences

Last update: 25 Jun 2020

Home > Events > 2020_11_20_KNIME_Summit_RDKit_Workshop Ip)
“
sy Reactions with RDKit o
sy View PDB Structures o

© 2020 KNIME AG. All rights reserved.
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https://hub.knime.com/knime/spaces/Life%20Sciences/latest/Events/2020_11_20_KNIME_Summit_RDKit_Workshop/

Download

Import O *
Workflow Import Selection <=
Select the items to import.
Source: KNIME Analytics Platform
@ File: C:\Users\alice.krebs\Downloads\2020_11 20 KNI| | Browse... File Edit View Search Help
A i
() Select root directory: Browse... -
4% KMIME Explorer i3 = 4
Destination: =
BEEl$ G| V| B
Select folder: | LOCAL:/ Browse... . . . .
& knime-server (knimeadmin@http://localhost: 2080/ knime/rest)
Import Elements: & datasciencel.knime.com (@https://datasciencel.knime.com/knime/rest)
P i - - Ao My-KNIME-Hub (hub.knime.com}
v 277 2020_11_20_KNIME_Summit_RDKit_Workshop Select All A EXAMPLES (knime@hub.knime.com)
A% Reactions with RDKit ~ 4~ LOCAL (Local Workspace)
A% View PDB Structures Deselect All ~ 7] 2020_11_20_KNIME_Summit_RDKit_Workshop
A4 Reactions with RDKit

A% View PDB Structures

< Back Next » Cancel




Install extensions

: h kfl Workflow requires missing extensions x
pe n t e WO r OWS e . Errors during load due to missing extensions (RDKit One Component Reaction,
__l_l MarvinSketch, RDKit Two Component Reaction, RDKit From Molecule, RDKit Canon
SMILES, RDKit Descriptor Calculation). Do you want to search and install the required
extensions?

T = 1
Workflow requires missing extensions *

. Errors during load due to missing extensions (Molecule Type Cast, PDB Downloader,
_,I_l PDB Connector Query Only, PDB Connector Custom Report, RDKit From Molecule,
Flow Variable End |F). Do you want te search and install the required extensions?

Mo

KNIME Analytics Platform
File Edit View MNode Search Help

... orvia File > Install KNIME Extensions i o

Save Ctrl+5
& SaveAs..

Save All Ctrl+ Shift$

Close All Ctrl+Shift+W

Recent Workflows >

ChemAxon/Infocom Marvin Extensions Feature
RDKit KNIME integration

KNIME Base Chemistry Types & Nodes Suitch Workspace -
Vernalis KNIME Nodes Freference

Export Preferences...

Print... Ctrlep
Import KNIME Workflow...
Export KNIME Workflow...
Export >

By bo bo €

o i

Import Preferences...
Install KNIME Extensions...
Update KNIME...

Restart
Exit

Open for Innovation
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What is KNIME Analytics Platform?

A tool for data analysis, manipulation, visualization, and reporting
Based on the graphical programming paradigm

Provides a diverse array of extensions:

Text Mining Socen BB
Network Mining R
Cheminformatics
Many integrations, e
such as Java, R, Python, v

Weka, Keras, Plotly, H20, etc.

12%

I EHE QY Bk B § e d

45 KNIME Explorer 53 = B A 0:Building a Simple Classifier 53

Ry =4 *

Excel Reader (XLS) Color Manager

Partitioni

gt

o
"9/ train model to predict
departure delays

PMML Writer
Decision -
Tree Learner
>
Decision
Predictor
in

https://www.knime.com/competitive-intelligence-for-pharma-patents

© 2020 KNIME AG. All rights reserved.
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https://www.knime.com/competitive-intelligence-for-pharma-patents
https://hub.knime.com/knime/spaces/Examples/latest/50_Applications/29_Patent_Network_Analysis/01_Tarceva_neighbor_network_from_SureChEMBL

KNIME Software - One Ecosystem

Create
Gather & Wrangle Model & Visualize
__ B % ]
..... - o
KNIME
Analytics Platform
KNIME KNIME Community Partner
Extensions Integrations Extensions Extensions

© 2020 KNIME AG. All rights reserved.

Deploy & Manage

o

KNIME
Server

L

(4

Productionize

KNIME
WebPortal

Data

Consume & Optimize

Science as

a Service
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The KNIME Workbench

Cv [ @ @ioox B 3 oo & - | fogi- *

4~ KNIME Explorer §%

-l

oMU | LIRS UL
72020_05_NIBR_Chemistry_training_a12

> data
_— : 1.
: - .Gﬂﬂfﬁ“ m data from different sources
solutions
sorcems  Servers and
A4 01x_Build_¢
soswe  \WOrkflows
FY D!_Sunflmﬂur&_sear:n File Reader
[ »
A5) Workflow Coach 3 B =8 L
Recommended Nodes Commuasnity
Q.Fire- Reader 8%
CSV Reader 20% c
B:Table Creator 13% Node o 05 >
- i g : = >
4 Node Repasitory R Recommendatlons . .
>0

L .‘- Manipulation
> Q views
Analytics
1 ) SDF
» &, Other Data Types Node Reposltory
* (3 Structured Data
» (= Scripting
F 3/ Tools & Services
» e Community Nodes
b KNIME Labs
WY, Workflow Control
b A Workflow Abstraction
» E1Reporting
¥ ot Chemistry . )
» £ ChemAxon | Infocom

i

%,
Yy

2= outline £ =

© 2020 KNIME AG. All rights reserved.

= 08 A 000 Setup @ Welcome to KNIME Analytics Platform A4 *0: 01_Chemistry_basics £3

Workflow Editor

= 0O 4 Description I3 i =

01_Chemistry... 7’

Step 2.
Remaove 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;

interactive filtering on multiple properties

Training sets were collected from ChEMBLdE

Node Description

Duplicate
Malecule Type Cast RDKit Canon SMILES  Row Filter

=g > C‘l d Each set t:orresponds toa publication in whis
. . - " — P .
A KNIME Hub Search 3% = |
Search workflows, nodes, and more..
B console 52 = @A = O-rf-=n0
KNIME Conscle
Log file is located at: /Users/dario_knime/knime-workspoce_rdkit 20208421/ .metodata/knime/
WARN Color Manager @:34 Column "assay_id" has no nominal volues set: exeute
WARN RDKit From Molecule @:17 DataColusmnSpec already contains @ color handler, ig
WARN RDKit From Molecule @:17 DataColumnSpec already contains a color handler, mnr\-" G euLor
WARN Row Filter @:26 Node created an empty de
WARN RDKit From Molecule @:17 DataColumnSpec already contoins @ color nandler, ignoring color
WARN Column Filter a:6 Node created an empty daota table.
WARN RDKit From Molecule @:17 DataColumnSpec already contains @ color handler, ignoring color
WARN RDKit From Molecule @:17 DotaColumnSpec already contains a color handler, ignoring color
WARN RDKit From Molecule @:17 Node created empty dota tobles on all out-ports.
[uzstuots2ou [0

KNIME Hub

Console

Open for Innovation
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3000+ Nodes for all Steps

of End-To-End Data Science

Data Access Transformation Analyze & Data Mining Visualization Deployment
DB Connector PMML Writer
Decision
tum Tree Learner '
[ —» . L]
- ', Decision Tree i
- R View (Table] Image to Report
Access SAP Hana , Partitioning Predictor Scorer ( ! g P Save model for
Merge Data Auto-Binner - L later re-use
Excel Reader (XLS) o > B — - "
> > — >
— »> bl 2 n N >
Enrich datab \ L) - . Call out to R to view Include this image X
[} -nrich dalabase Determine Contigency Table in a report Excel Writer (XLS)
with external data model accuracy
Document
i Image to Report
Twitter API ) Concatenate Preprocessing Text Analytics | Tag Cloud g a ®
Connector Twitter Search \. Write results to file
S > f > =}
_— »
Cim "D > . [ " Parallel
* \ - \ - Coordinates Plot L
® [] \ Extract \ Color Manager Include this image
\ important terms . n ' in a report
Blg Data \ ° Table View -
Loading & Preprocessing on Apache Hadoop i ﬁ
Statistics
DB Table Selector DB GroupBy / Data to Report
_ i Highlight
LIRS 4 N [ ] -7
bBC " | \ Joi Color M. // - Scatter Plot
onnector | - - DB Joiner DB Reader "\ oiner olor Manager -
| > — i
- ~
m- ] £ — ~ Include this table
HY \ - i m His» » + Python View in a report
s | °
Access | DB Table Selector DB GroupBy . . e
Hive \ .
b H:l 7 DB Writer
| e °
| s
| ® yd o
Write results to a
database

Open for Innovation

KNIME

© 2020 KNIME AG. All rights reserved.




KNIME Hub: Searching, Sharing, and Collaborating

KNIME  Hew

Welcome to the

KNIME Hub

Solutions for data science: find workflows, nodes and components, and collaborate in spaces.

). [search workflows, nodes and more

3960 368 3188 212

Extensions

Nodes Components Workflows

Data Science in Action How to verified com onents
KNIME Fa" summit 2020 Getting Started Easily reuse bundled functgnalities verified by

Nov 16-20, Online From downloading through building your first KNIME Experts
workflow

Open for Innovation

KNIME
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Scripting Integrations: R and Python

[ JSK )
£ Node Repository  &Q - -

Run R or Python code in KNIME Analytics Platform

» 7] Java
v # python
# Python Edit Variable
L Python Source
# Python Script (1=1)
@ Python Script (1=2)
- - - - - @ Python Script (2=1)
Works with existing Python and R installations 2 s 1
L Python View
# Python Object Reader
# Python Object Writer
L Python Learner
L Python Predictor
# Python Script (DB) (legacy)

Ya R
" . .
> m Meta Nodes
yntax highlighting suppor
eCe Dialog - 2:539 - Python Learner FR Source (Table)
o ‘ | o . -~ ‘ RIR Source (Workspace)
tions  Templates  Flow Variables  Job Manager Selection  Memory Polic: N
EIE or i ) g ry Policy R R Snippet
Columns J 1 from numpy inport array, ones, linalg bl Name Type Value By R View (Table)
= - 2 # Only use numeric columns « module R R View (Workspace)
D| height: contir 3 data = input_table._get_numeric_data() int . R
width: cantini | | 4 # Use first column as value column int AR to Table
. (D] aratio: contin | 5 value_colunn = dataldata.columns[e]] Order... B Table to R
(D] local: 0,1. 6 # Use second column as target calumn DataF... R_RToR
[D| ur*media: 0, 7 target_column = dataldata.columns([1]] str 2 LR
[D]| url*blipverts & A = array([array(value_column}, ones(len(value . Pytho... <pyth... Egndd Table To R
(D] urt*taine + i 9 # Calculate linear regression R R Learner
= P 16 output_model = linalg.1stsq(A.T, target_columr
— 1 PRR Predictor
Flow variables RpR 1o PMML
kirme,workspa Tools & Services
Execute script Execute selected lines Reset workspace
w
Successfully loaded input data into python
OK - Execute Apply Cancel @

Open for Innovation
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Selected Open Source Extensions for Cheminformatics

v @& RDKit
. @) Converters
. @ Modifiers
v @ Calculators
(8) RDKit Descriptor Calculation
€5 ROKit Calculate Charges
v e Geometry
&% RDKit Generate Coords
° RDKit Optimize Geometry
@ ROKit Add Conformers
& ROKit Open 3D Alignment
@ RDKit RMSD Filter
v e Fingerprints
{os RDKit Fingerprint
ts10 RDKit Count-Based Fingerprint
=3 RDKit Fingerprint Reader
#4 RDKit Fingerprint Writer
& RDKit Diversity Picker
‘ e Fragments
» @ Searching
€ Reactions
v e Viewing
@ RDKit Interactive Table
@ ROKit SMILES Headers
€D RDKit Molecule Highlighting
> e Experimental

© 2020 KNIME AG. All rights reserved.

v <ok CDK

v i, 3D
12 3D Coordinates
’D 3D D-Moments
%) 3D D-Similarity
A 3DRMSD
% 3D Viewer
S;s 3D WHIM
< AMBIT
gty /0
I_? 2D Coordinates
Sgn Atom Signatures
Y ChemSpider
4c Connectivity
& Depiction
Y Element Filter
= Fingerprint Similarity
/) Fingerprints

H¥ Hydrogen Manipulator

*§ Lipinski's Rule-of-Five
> Mass Calculator

Qo Molecular Properties
+ OPSIN

X SMARTS Query

@¢ Structure Sketcher
k( Substructure Search
A% Sugar Remover

CH, Sum Formula

2% Symmetry

{a XLogP

v @ Erdwood Nodes
» I§ 10
, %% Structure Data Format Converters
v ", Structure Similarity
k‘ Fingerprint Similarity
v |7 Structure Properties
. Plane of Best Fit Calculator
v [ Virtual Screening
B7 Virtual Screening Metrics
v |7 Evaluation and Ranking
s Desirability Ranking
= Pareto Ranking
v & SAR Analysis
i Automated Matched Pairs
R.s, Free-Wilson Matched Pairs
v ¥ Viewers
B 2D/3D Scatterplot
-3 Activity Cliffs Viewer
BN Similarity Viewer
» Y Testing
_ ..

v @ Vernalis

v

sa. Databases
® European PubMed Central

{® European PubMed Central Advanced Search
W Fingerprints

, B Flow Control

B 10
$3 Matched Molecular Pairs (MMPs)
> T Filtering
U8 Fragmentation
» #*¢ Pair Generation
&2 Rendering
$+¢ Transforms
MMP Calculate Maximum Cuts (RDKit)
MMP Fragmentation Type Loop Start

"%, Uniquify IDs

v Principal Moments of Inertia (PMIs)

Z% RCSB PDB Tools
R PDB Connector
M PDB Connector (XML Query)
M PDB Connector Combine XML Queries
R PDB Connector Custom Report
i PDB Connector Query Only
M PDB Connector Query Only (XML Query)
. PDB Connector XML Query Builder
"fg PDB Describe Heterogens
"Y' PDB Downloader (Source)
£ PDB SMILES Query
"X’ PDB Downloader

®. Local PDB Tools

" Sequence Tools

» ={7 Speedy SMILES
, B Testing

= Miscellaneous

Open for Innovation
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V¥ 4% BioSolvelT Nodes

> CoLibri (Chemistry Spaces)

> ebyl0

ﬂAssess Affinity with Hyde in SeeSAR
£4 Compute FTrees Similarity
ﬂCompute FlexS Alignments
Compute LeadIT Docking

(@] Convert Molecules with Naomi
FTrees Query Generator

{5 Filter Molecules with Naomi
(FAFlexx Docking

ﬂGenerate 3D Coordinates

(@) Generate Protomers / Tautomers with Naomi

(& Interactive BioSolvelT Table
ﬂlnteractive SeeSAR Viewer
Prepare Receptor with LeadIT
(®]Run ReCore Interactively
Search FTrees Fragment Space
ﬂSeeSAR Project Generator

¥ 3 ChemAxon J Infocom
¥ J)Chem

b pilg 1O
= Converter
» (B Marvin
P 232 Calculator Plugins
b 3 JChem Base
P IChem Cartridge
b *l< Standardizer
I i@} Structure Checker
P m1 Name to Structure
B ™ Screen
b K lustar
b | = Reactor
Ll :: Markush Viewer

b |5 Metabolizer
b = Fragmenter
(2 Marvin

v \*} Cresset

v e Forge
b 2 Models
> &, Project
9 Forge Align
428 Activity Miner
EAFicldTemplater
v ﬁ Spark
6 Spark Fragment Selector
% Generate Spark Database
6 Spark Database Search
¥ M, XedTools
¥, XedMin
¥, XedeX
Fﬁ Torch/Forge Molecule Viewer

- B moE

@ Input

Output
Convert
Transform
Process
Calculate
QuasAR
Fingerprints
Simulations
Bioinformatics
Fragment Based Design
CombiChem
Miscellaneous

Pharmacophore

v Vv Y VYV YV Y VY Y Y Y Y Y v
®* ¢ © ¢ © © © © © © © © © ©

Materials

020 KNIME AG. All rights reserved.

Selected Commercial Extensions for Cheminformatics

L4 Schridinger
b 2y Readers/Writers
> =3 Converters
[ Ligand Preparation
[ Property Generation
l> [l Cheminformatics
P Pharmacophore Modeling
[> [} Protein Structure Prediction
[ Docking and Scoring
[ Molecular Mechanics
[ Molecular Dynamics
[ Quantum Mechanics
l> B} Workflows
P Filtering
[» Reporting
[ Scripting
P Kl Tools

Open for Innovation

KNIME



What is the RDKit?

v @ ROKit

~ @) Converters

Open source cheminformatics library in C++
O o oo

Wrappers for KNIME maintained by the open source community g TS

@ RDKit Add Hs
@ RDKit Remove Hs
. &) RDKit Aromatizer
U Se u O r ©) RDKit Kekulizer
" (30 RDKit Salt Stripper
) i v @ Calculators
(8) RDKit Descriptar Calculation
Descriptor calculation @ ot Dcrpor
~ @ Geometry
H (& RDKit Generate Coords
Cleaning structures & o oo
@ RDKit Add Conformers
. & RDKit Open 3D Alignment
InChl conversion L
~ @ Fingerprints
. {oib RDKit Fingerprint
{zw RDKit Count-Based Fingerprint
Canon ICaI S M I L ES =3 RDKit Fingerprint Reader
74 RDKit Fingerprint Writer

Flngerprlnts veﬁ;:?ﬂg:gwerslqwckar

P ——
Scaﬁo | dS/S U bStrU CtU reS e@ RDKit Find Murcko Seaffolds

v @ Searchin,
. . . s RDK\thCS

Reactlon Sl mulatlon 9 RDKit Substructure Filter

2 RDKit Molecule Substructure Filter

3 RDKit Functional Group Filter

a nd more &3 RDKit Substructure Counter
e ~ @} Reactions

4 RDKit One Component Reaction
24 RDKit Two Component Reaction
@ RDKit Chemical Transformation
+ @) Viewing
) RDKit Interactive Table
&2 RDKit SMILES Headers
2 RDKit Molecule Highlighting
~ @) Experimental
€D RDKit Adjust Query Properties
2 RDKit Molecule Catalog Filter
#% RDKit R-Group Decomposition
4 RDKit R-Group Decompositien (deprecated)

https://www.rdkit.org R

@ RDKit SDF Difference Checker

Open for Innovation
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https://www.rdkit.org/
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Reactions with RDKIt
Alice Krebs

KNIME Fall Summit Webinar
20 November 2020



The workflow

+ + +
000

O

+ + +
- @00

O

Second reaction with each Check if the reaction product is in the original data set and
a wndicate the result in a separate column

Do a“reverse reaction” on Spitt for the resuling amines and acids and fiter each
the molecules for duplicates mide andacid fraction
Duplicate
Row Filter Constant
£ Value Column
e
" . B il
RDKit One Companent / . ROKit Twa Camponent Duplicate Reference Row AN RDKit Descriptor Visualize molecular
File Reader RDKit From Molecule RDKit Canon SMILES Reaction Row Splitter - amines . Reaction ROKit Canon SMILES  Row Filter spiitter . \_ Concatenate Calculation Column Resorter  Renderer to Image properties
/ ~
A ¥ P » . i —» -
s e e T - S ;g&r*b(‘i»*b,l_ﬁ' e B L (- S
I ~ g g Vd ™ V-
N Ve o \ ( s » \\ // - - s e \ Constant . - . @ °
et analogues. Fragment molecule Bupi / . Value Column
from paper \ uplicate y, \
Row Filter y, \ o /
. P \ —rl—
~— [, — |
| s
[ o
acids \
| \ \
[ \ \
.‘ ‘-
MarvinSketch | MarvinSketch |
) )
) J |
G G r— |
. . /
draw reaction 2 /
i

\ draw reaction 1
N\

https://hub.knime.com/knime/spaces/Life%20Sciences/latest/Events/2020 11 20 KNIME Summit RDKit Workshop/R

eactions%20with%20RDKit

© 2020 KNIME AG. All rights reserved.
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https://hub.knime.com/knime/spaces/Life%20Sciences/latest/Events/2020_11_20_KNIME_Summit_RDKit_Workshop/Reactions%20with%20RDKit

The data

]0urna| Of copying and redistribution of the article or any adaptations for non-commercial purposes.

Medi(:‘inal
Chemistry

pubs.acs.org/jmc

Optimization of Tetrahydroindazoles as Inhibitors of Human
Dihydroorotate Dehydrogenase and Evaluation of Their Activity and
In Vitro Metabolic Stability

Gergana Popova,™ Marcus J. G. W. Ladds, Lars Johansson, Aljona Saleh, Johanna Larsson, Lars Sandberg,

Sara Higgblad Sahlberg, Weixing Qian, Hjalmar Gullberg, Neeraj Garg, Anna-Lena Gustavsson,
Martin Haraldsson, David Lane, Ulrika Yngve, and Sonia Lain

This is an open access article published under an ACS AuthorChoice License, which permits G

https://pubs.acs.org/doi/abs/10.1021/acs.jmedchem.9b01658

© 2020 KNIME AG. All rights reserved.
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https://pubs.acs.org/doi/abs/10.1021/acs.jmedchem.9b01658

The nodes — File Reader

tip: workflow-relative paths to the data

Enter ASCII data file location: (press Enter’ to update preview)

knime: knime. workfiow fim3b016.58_si_003.csv v || Browse.. ||

Local: "C:\Users\alice.krebs\knime- |
workspace\2020_11_20 KNIME_Summit_RDKit_Workshop\Reactions with Dfresve e st vt | s

Basic Settings

R DKIt\Jm9b01658_S i_OO3_CSV" [ 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)

RowID |[si *SMILES |[S]DHODH... |[S]DHODH... |[S] ARNSI... |[S]HNDFL...

43 gs) 3.8A20.5 [3.54+08 [154%9 8600 A% 950

4“4 0 124208 [ 170 A= 110 (3000 A= 330

File Reader o

a8
45 e 278205 [27A%0.1 [23A£11 (7700 A% 460
[+ »— 2
% VOBQ <5 128201 [14Az6 >10000
47 VOSQ 70A20.4 [ 73h£20  |>10000
Q
L] VOBQ 19Az07 [ 430 A+ 450 (7000 A< 2700
[a) v
oK Apply Cancel @)

https://www.youtube.com/watch?v=U9sP49g4yGwY &t=124s

Open for Innovation
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https://www.youtube.com/watch?v=U9sP4g4yGwY&t=124s

The nodes — Marvin Sketch

Options  Qutput options  Flow Variables  Job Manager Selection Memory Policy
File Edit View Insert Atom Bond Structure Calculations Services Help
-0|')(‘ .K.@S}|@J‘@‘®‘]UU% v‘e
~
H
13
o c
i N
T 0
MarvinSketch NE el o S
12
- Y F
14
m " (. CHy g
[]- cl
© Br
o + o
- < >
AOUGCOQw®
m 0
OK Apply Cancel @.
Open for Innovation
© 2020 KNIME AG. All rights reserved.
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The nodes — Marvin Sketch

Mapping the atoms

Options  Qutput options  Flow Variables  Job Manager Selection  Memory Policy
File Edit View Insert Atom Bond Structure Calculations Services Help
Yo | 9 ¢ X B Clean 2D >
1 2 Cleanin3D Ctrl+3 ~
VAR Directed Merge »
A Add >
— Remove ¥
Edit Data...
. i
MarvinSketch Edit Properties...
T .
Aromatic Form »
m .L__.-" N[E s
Group »
- - . F
Reaction >}
[ ] []n Mapping i1 Map Atoms
[] o R-Logic... "y Manual Atom Map
) Reaction Mapping Method  »
- Place Analysis Box Ctrl+|
1 Unmap Atoms
+ Structure to Name... I
Name to Structure Ctrl+Shift+N | ¥
= <
/_\ l:‘ U Q O @ Markush Enumeration
o * 0 £} Check Structure Ctrl+R
Auto Check
QK Apply Cancel @.

Open for Innovation
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The nodes — RDKIit One Component Reaction

Options  Flow Variables  Job Manager Selection  Memory Policy
Reaction
Reactant RDKit Mol column: | (&8 mal w
RDKit Rxn column: | oy Molecule <
Randomization
[[] Randomize reactants
Maximum number of randem reactions: | 100
. Random seed (or -1 to be ignored): |-1
RDKit One Component Table "Output” -Roms: 54 Spec - Colurns: 4 Properties  Flow Variables
Reactiun Other Options Row ID & Product [1]Product Index ||| |Reactant 1 sequenceindex | (& Reactant 1
\_.‘ [ Uniquify products Ny
2400 Y~ 24 RSV
> ‘5 e U L) Wy
/’—_ . ) - c | C - |
pply ancel | 2401 _{\ ,»’>_\ 1 4 \':er-a .-r\ )
R S LR
2500 e 25 J RPN e
il \y{ T:) J\(‘L)j L
2501 1 25 fJ\rL{(-{’)

Open for Innovation
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The nodes — RDKit Two Component Reaction

RDKit Two Component
Reaction
T
—p 2R
.-4-"""-_[?
]

© 2020 KNIME AG. All rights reserved.

Options  Flow Variables Job Manager Selection  Memory Policy
Reaction
Reactants 1 ROKit Mol column: | (B Product
Reactants 2 RDKit Mol column: | @B Product
RDKit Rxn column: | oy Molecule <
Randomization

[] Randomize reactants
Maximum number of random reactions: | 100
2134

Random seed (or -1 to be ignored):

Other Options

[ Uniquify products

Do matrix expansion

File Edit Hilite Navigation View

Table "Output” - Rows: 390 Spec - Columns: 6 Properties Flow Variables

Cancel @l

OK Apply

Row ID & Product [1]Product Index [ 1] Reactant 1 sequence index | @ Reactant 1 | [T]Reactant 2 sequence index | ElReactnt2
S 7 Ny N7
0000 A o o o v <
g Py L :) L NVanS
0100 [ag e el o 1
}
0200 P o o f\’zr\r*‘w 2 Xi kr;
Ok e 1 A
0300 Sy o o oy :) 3
O ) e
0400 Crdyy o o o AN e
0_5.00 Q”E'j-‘-l:‘i o o ”\’__\(‘r’\‘w 5
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3D Visualization of Molecules

Greg Landrum

KNIME Fall Summit Webinar
20 November 2020



The use case

Build a browser for the most recent protein—ligand crystal structures from the
PDB

The workflow:
Download most recent x-ray structures from the PDB that contain a co-crystallized “ligand”
Download the 3D structure for the ligand
Provide an interactive view allowing the ligands and proteins to be viewed in 3D

Get most recently Get info about proteins and ligands from PDB Fetch PDB files Fetch ligand structural data Display structures
published PDB entries

PDB Connector Row Filter PDB Downloader GET Request
Custom Report

- i
PDB Connector » & Duplicate Binary Objects » A1
Query 0,1,‘,—/__ Row Filter Row Filter String Manipulation to s(n“gi_/— 18 wmewpiﬁ/—_
remove no Nude 100 Nude 95
» i[5 » B | St

ligand info ligand structures Node 94

Column Rename PDB + Ligand viewer

Mode 85 pick \argest ligand f|r5t 200 Node 93 Node 96 Node a7
from each structure

© 2020 KNIME AG. All rights reserved. KN I M E



Why KNIME for Life Sciences?

https://www.knime.com/why-knime-for-life-science
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Versatile and Open W e e T

Analytics for the Life e — N N e
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—me we | jf@ Sciences on the

= % KNIME Blog s —

in and evaluate 300,00¢ L\

Find out more about accessing, transforming, and interacting with large d
amounts of life science data. 3 oks in KNIME as well as =

QR 8

i

[
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Visit KNIME Blog

Why KNIME for Life
Sciences

Cheminformatics Clinical data
Al/Machine learning  QA/QC ~ Metabolo
Bioinformatics
Digital pathology
Interactive data exploration  High
Computational chemistry Multi<

Data integration High-throug
Competitive intelligence

KNIME in Action
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Additional Resources

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

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
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KNIME courses

Open for Innovation Hub Biog Forum: ‘Events: 'UseCases: ‘Gareers: Contact Download Q

KNIl IE SOFTWARE / PRICING / COMMUNITY / LEARNING / PARTNERS / ABOUT

Home > Learning > Events and Courses

KNIME Events

Explore our events all over the world. Find upcoming events
near you or browse past events!

KNIME Fall Summit 2020 [L4-BD] Introduction to Big KNIME Certification -
. . Data - Online Online

https://www.knime.com/learning/events
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KNIME Books

Course books downloadable from o
KNIME Pr‘eSS Practicing Data Science
https://www.knime.com/knimepress

Code: FALL-SUMMIT-WORKSHOP
Valid for: All Books e
Expires: Jan 31, 2021

FROM
WORDS
KNIME KNIME® KNIME® WISDOM
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KNIME Verified Components

Verified Components reuse bundled functionalities, verified by KNIME experts
Released and updated on the KNIME Hub
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https://www.knime.com/verified-components
https://hub.knime.com/knime/spaces/Examples/latest/00_Components/

The nodes — RDKit Molecule Extractor

RDKit Molecule
Extractor

_D’@F—

]

Options  advanced Flow Variables  Job Manager Selection  Memaory Policy

Table Input

RDKit Mol column: | &8 Product
Reference column (2.g. an I0): || ?| <RowID>

Cutput

Column name for extracted molecules: |Molecules

Column name for copied reference data: | Reference

oK Apply Ca

Options  Advanced  Flow Variables  Job Manager Selection  Memary Policy

[] 5anitize fragments

How to react on conversion errors: | Create a missing cell, generate warning «-

How to react on empty (missing) cells: | Create a missing cell, no warning

How to react on empty (zero atom) molecules: | Skip result, no warning

0K Apply Cancel

@)
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The nodes — Reference Row Splitter

Options  Flow Variables  Job Manager Selection  Memory Palicy

Reference columns
Data table column: | sm Product (Canonical) w
Reference Row
Splitter
> —El | Reference table column: | (&8 mol w
— >
]
oK Apply Cancel @.
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