Building a Drug Discovery
Workflow in 8+1 Steps with
KNIME

Dora Barna, Norbert Sas
ChemAxon

Extended KNIME Spring Summit 2020
Webinar, May 7, 2020




Before we start

* Install the KNIME Analytics Platform
* Download the workflow group

®* Open the workflow

* Install the ChemAxon/Infocom nodes

®* |nstall the ChemAxon and the JChem Extensions licenses



Download and open the workflow

*  Workflow group to download:
ChemAxon_KNIME_SpringSummit2020.knar

* Double-click on the downloaded workflow
group

* Import all files to the KNIME Analytics
Platform

* Open the Drug_Discovery_Workflow file

Import m} X
Workflow Import Selection <=

Select the items to import.
Source:
@ File: C\Users\dbarna'\Documents\WORK\Knime\Knirr| | Browse...
() Select root directory: Browse...
Destination:
Select folder: | LOCAL:/ Browse...
Impert Elements:

v [ Chemaxon KNIME_SpringSummit2020 Select All

v [ data
|| CN5_active_compounds.sdf Deselect All

v [A[] Configuration
|| ecfpaml
|| standardizer_configxml
v [A[*] Reactants
|| Reagents1_ArSM.mrv
|| Reagents2_Friedel_Crafts_alkylation.mns
|| Reagents3_Amine_alkylation.mrv
w [ Reactions
|| Alkylation_of_amine_with_alkyl_halide.mrs
|| Friedel-Crafts alkylation.mrv
|| Mucleophilic aromatic substitution (SN2}.mrv
A% Drug Discovery Werkflow
|| jchem_ext_license_for_chemaxon_knime_workshop.dat
|| KnimeSpringSummit2020_ ChemAxon_IntroSlides.pdf
|| license.cxl
~v [A[] results
| promising_compounds.sdf

< Back Next > T




Installing the ChemAxon/Infocom nodes

URL with the latest version: https://www.infocom-science.jp/knime/update/4.0

Select All Deselect All

Add Repository

Mame: | ChemAxen/Infocom

Losation: g

infocom-science, jp/)

Details

Show only the latest versions of available software

[A Group items by category

[ show only software applicable to target environment

[l Contact all update sites during install to find required software

Hide items that are already installed
What is already installed?

Help >> Install Software... >> Add...
Use the URL for ,Location”
OR: download the zipped version and use
,Local” installation
Install both:
« JChem Extensions,
* Marvin Extensions
Restart KNIME when the installation is ready

Detailed install guide

ChemAxon/Infocom nodes



https://www.infocom-science.jp/knime/update/4.0
https://www.infocom-science.jp/product/detail/jchemextension_update_en.html
https://www.infocom-science.jp/product/detail/jchemextensions_english.html

Installing the ChemAxon and JChem Extensions licenses

JChem Extensions license: File >> Preferences >> KNIME >> JChem

ChemAxon license: SUSER_HOME/(.)chemaxon/licenses/license.cxl

Preferences m} *
Import Elements:
N 5 type filter text - r -
w [ ChemAxon_KNIME_SpringSurmmit2020 Select Al ? Jo=n &
KNIME ~
v (A data M Big Data IChem Extensions (ver 4.0,0.¥200300 based on JChem 20,3.0) preferences
|| CNS5_active_compounds.sdf Deselect All Chemical Computin License file | C:\Users\dbarna\Duwn\Dads\jchem_ext_license_fur_chemaxun_knime_wu‘ | Browse...
w [ Configuration Chemistry
B ECfp.XI’T‘I| Customization Profi
standardizer_config.xml Data Storage
— Databases
v tl Reactants Databases (legacy)
|| Reagents1_ArSN.mrv Deeplearningd) Inte
Reagents2_Friedel_Crafts_alkylation.mrv Erwood
Reagents3_Amine_alkylation.mrv GKN Docker
— Generic KMIME Nod
A D Reactions Groowvy Scripting
|| Alkylation_of_amine_with_alkyl_halide.mrv H20
|| Friedel-Crafts alkylation.mry HCS-Tools
|| Mucleophilic arematic substitution (SM2).mrv LZ:QEP'D‘E“'”Q Pl
- em
X . . JavaScript Views
|| jchem_ext _license_for_chemaxon_knime_workshop.dat KNIME Explarer
| v m " KNIME GUI
|| license.cxl Kerberos
N — Marvin
. Master Key o
|| promising_compounds.sdf P i Restore Defaults Apply
Apply and Close Cancel

Installing the license files: https://docs.chemaxon.com/KNIME_Nodes

Licensing.html



https://docs.chemaxon.com/KNIME_Nodes_Licensing.html

ChemAxon — Who we are

We provide and to enhance drug
discovery and other chemistry related fields with &
intelligence.




ChemAxon — What we do



ChemAxon and KNIME

ChemAxon & Infocom Server-based ChemAxon software
Chemical drawing and moleucle  via the REST Web Services nodes of
visualization KNIME
Chemoinformatics toolkits  Structure search, calculations, working
Marvin Extensions with macromolecules...

JChem Extensions



ChemAXxon in KNIME - The Marvin nodes

P @ - s

(\B MarvinSpace

> ﬁl 10 A O Property Prediction and Caleulation A 2 Duplicate filtering A ™ fingerprints with k-Means A 4 Library Enumeration Based on Reaction 53
(] i i Multistep reaction enumeration
> @~ Manipulation Uses chemaxon,_ reaction_collection.mry that contains 242 generic
3 Q Views reaction equations with rules based on lterature.
» @ Analytics
-
» = DB
1. Reaction - Niementowski (ring closure) 2. reaction - Acylation 3. Analyzing products
» ¥ Other Data Types " hor
[Marvin Sketch
» €3 Structured Data
. - MarvinTable
» G Scripting '
M . MarvinTable - 4127 - MarvinTable (List of reactants and products) - o
» 3y Tools & Services | / P N
c ity Nod Draw reaction ® File Hilte Navigation View Output
ommunity Nodes \ on olecule cactant D[} Molecu ndardizerResd
> &P ity Java snippet o Java Snippet List of reactants and products RowID _[1X Mokeaske [[§] COMPO...|[§] Reactant D[ 173 Molecul. .. [§] StandardzerResit [S] covpo.
- importer (simple) for allindividual reaction
» ﬁ KMIME Labs Molimporter  {simple) \ P L
S 2ur | mirasctar e — Tt Ron7 lcPo 00115 ReacTaNT 3.1 J\OAU Remove Expatydrogens (10: Ramave Explat Hydragens) (c7D_00020
» ¥, Workflow Control = I . - MarvinView
L Dialog - 4118 - MarvinSketch (Draw reaction o x
Pt .
» A Workflow Abstraction = o e 7>. o i
> vl Social Media 1. reactantGenerate Reaf Rong (PD_D0115  REACTANT 3_1 J\GAD Remove Explict Hydrogens (ID: Remave Explcit Hycrogens) CPD_00020
I_' Java Snipp  OPUONS  Output options Flow Variables  Job Manager Selection  Memory Policy Brrnany ofrea
» = Reperting Mollmporter  (SImPIe) [ file dit View Insert Atom Bond Structure Calculations Services Help | o i
s sty Sro»2 Flo|nclxm oo e am « Lucaxt witell Roro lcPo 00115 ReacTaNT 3.1 J\OAU Remave Explct Hydrogens (I0s Remave Explct Hycragens) (CPD_00020
% Chembxon / Infocom . . ~ ,,. s
% ) 2. reactantGenerate Rea¢ |~ ~ L
w [ Marvin " Ron1 lcPDD011S  REACTANT 3_1 JﬁﬁD Remove Explct Hycdrogens (ID: Remove Explct Hyckogens) CPD_00020
= N " Node 128
[} MarvinSketch - N —
122 MarvinView 1608] o Roni1 (PD_O0115  REACTANT 3.1 A@AU Remave ExplidtHyragens (10s Remave Explict Hycrogens) (CPD_00020
o
s

17} MolConverter

Row12

2
T AN
XX — >
e 7 He, e \—Dz

ICPD_00115  REACTANT_3_1 J\dD IRemove Expliit Hydrogens (ID: Remove Expldt Hycrogens) (PD_00020

v

> gl )
b3 g Testing [l P Roni3 IcPD_00115  REACTANT_3_1 J\OfJU Remave Explict Hydrogens (ID: Remove Explidt Hycragens) (cPD_00020
> LigandScout - c
> ‘f.’ Scientific Strategy o - ar @ o

v Row14 ICPD_00115  |REACTANT_ 3_1 J\rﬁf Remove Explicit Hydrogens (ID: Remove Explicit Hydrogens) (CPD_00020

> #) TsCO + o< > (
» \J VEGA AOTQOQQ@0gy &0 o=
> W MoE ®- 0

oK. Apply Cancel @



ChemAxon in KNIME - The JChem nodes

LS —

4310 "

& Manipulation

Q views

¥ Analytics

= DB

aﬂ Other Data Types

<> Structured Data

= Scripting

9 Tools & Services

%e Community Nodes
{i KNIME Labs

W, Workflow Control

A" Workflow Abstraction

ol Social Media

é Reporting

{}1 Chemistry

a

{7 Converter
[ Marvin
Al Calculator Plugins
% 1Chem Base

L% 1Chem Cartridge
Standardizer
Structure Checker
Mame to Structure
[ Screen
JKlustor
Reactor
Markush
Compliance Checker
I'E Metabolizer
“ Fragmenter

Filter structures based on calculated and predicted properties

H Bond Geometrical
rter El Analysi Row Filter DonoriAcceptor Row Filter logP Row Filter pKa Refractivity Descriptors Conformers
=3 2 > > e > e 2 > > 2 > e » e > >
[ ] L] (] [ ] [ ] L] (] [ ] [ ] L] \ L]
Import structures to be  Calculate Filter Mode 102 Filter Calculate Filter molecules Caclulate Calculate Mode 99 Mode 96
characterized  molecular mass mass ==500.0 acceptor count == 4 logP with logP pKavalues Refractivity
below 3.5 3
\ MarvinTable
[ ]
MNode 103
1. Reaction - Niementowski (ring closure) 2. reaction - Acylation 3. Analyzing products
MarvinSketch
G MarvinTable
- -l
Drraw reaction | ®
. Java Snippet | List of reactants and products
Java Snippet - for all individual react
Mollmporter (simple) Molimporter (simple) or all individual reaction
W Duplicate
> > S| —
S e el _?gy“?::ﬁ‘t’{ Chemical Terms Row Filter filtering of IDs  [MarvinView
[ ] [ ] \
® ® Bi Reactor —p »— — e 2 b—hﬂ)— >.
- =k - =
1. reactantGenerate Reactant ID"—p L SreadantgGenarate Readantl} ; N 2
i > s . 8 Node 114 | -
Java Snippet Lipinski's rule of five  Filter structures not Summary of reactants
Molimporter {simple) (] Acylation of ¥

Niementowski
£ »——r > quinazolina synthesis
(Find the reaction
- ® in the data folder
2. reactantGenerate Reactant I0in this workflow
group)

nucleophiles with
carboxylic acids

mathing Lipinski rule

\JCAXL Writer

Node 128

MarvinView

MNode 100



A Drug Discovery Workflow in 8+1 Steps

Data cleaning & Clustering &

Virtual compund
library

standardization scaffold selection

Known CNS-active Virtual-real space
molecules overlap

Filtering the real Real, accessible CNS MPO score
molecules analog molecules based filtering
Activity Selection of
prediction promising molecules




A Drug Discovery Workflow in 8+1 Steps

Analysis of the substituents Overlap analyis between the
on the selected scaffold virtual and the real space
R-group decomposition Overlap of the virtual

andreal spaces

| MolExporter
Visualization of the activity
and CNS MPO score results *’.
Hierarchical clustering CNS MPO score-based filtering CNS MPO score-based filtering > - Row Filter
for scaffold selection of the virtual compounds of the real anlogue molecules S Export promising

The most promising

Scaffold Virtual molecules with | Real molecules with compounds
selection \ high CNS MPO score high CNS MPO score P
Structure standardisation | Activity prediction for
and duplicate filtering Generation of a virtual compound Getting similar molecules from the real molecules

B library via reaction enumeration the Enamine REAL database 7@

Compound set
preprocessing

Model building & classification
Search for real compounds similari

Virtual libra
v to the virtual molecules

Mollmporter enumeration

B

Import SDfile with
CMS-active molecules
(D2 displacement)



Step 1 — The input data

File

Options  Qutput options  Flow Variables  Job Manager Selection  Memory Policy

Dialeg - 0:17 - Mellmporter (Import 5Dfile with known) - O

Input file location
knime: {fknime.workflow/. . /data/CNS_active_compounds.sdf Browse...
Mollmporter
Input file options
& > [ Check whole file for field names in selected file
™ Mumber of records to check | 100
Import SDfile with known []Read the molecuie name
CMS-active molecules [] Read the comment
{Dz dISD|ElCEﬂ"IEﬂt} [] Add the input file name

o]

oK Apply Cancel @I

3257 compounds from ChEMBL that were tested against

the human dopamine D2 receptor (have a pChEMBL value)



https://www.ebi.ac.uk/chembl/target_report_card/CHEMBL217/

Step 2 — Structure pre-processing

Column Filter
>
Standardizer Node 49 Elemental Analysis
> e L

Mass and formula
calculation

Chemical structure
standardisation

» Structure standardisation

Advanced
MolConverter

L O o

SMILES generation

* Molecular weight and SMILES generation

Duplicate
Row Filter

| SR

Duplicate filtering
based on SMILES

» Duplicate filter on the standardized structures using SMILES



Step 2 - Structure standardisation

Standardizer
e

C.
Chemical structure
standardisation

Aromatize, strip salts, add/remove expl. H-
s, tautomerize, neutralize...

Transform typical functional groups or
structural patterns to make them

consistent

Options  Flow Variables Job Manager Selection  Memory Policy

Standardizer

H  Add Explicit Hydrogens ( Add > MNa* Strip Salts A
A Aliss to Atom < Remove o}, Remove Fragment v
[A] Alias to Group & Remove Al H,, Remove Explicit Hydrogens

@ Aromatize = Transform Nitro
_P_'? Clean 2D = Transform Azide
,Ii'f Clean 3D = Transform Diazonium

“H  Clear Isotopes = Transform Sulfon

’|‘x Clear Stereo = Tautomerize

+  Contract S-groups @ Aromatize

>< Convert Double Bonds v

<Type keywords or pick a category > - 7 tmport [ Export @ URL ) Copy

Build Your Configuration
Select an ftem from the list on the left, and press the 'Add' button to append it to the end of your configuration. In some cases, You wil be asked for

additional informations in order to set the correct parameters of the corresponding item. You can change the order of items in the right list with the
up and down arrow buttons at the right side.

Structure column

The structure column | 122 Molecule +

Append column |Molecule (Standardized)

oK Apply Cancel @)



Step 3 — Clustering and scaffold selection

Row Filter
=
-2
[ ]
Top-level clusters
(MCS-5)
Joiner
LibraryMC § b
ryl e 2
>
- .
Row Filter | L] Sorter
[ o e Extracting the top-level Node 63 R | o
| Hierarchical clustering - B cluster information Group by top-level |

| based on max. common
substructure

[ ] o cluster ID-g L] Row Filter
Criginal compounds =z . G Sort by clusetr size

=
| with cluster and avg. activity L= g
information Node 63
| Node 69 L] Column Rename
Select the first row
e e
(]
Node 73
Joiner
Number To String [ — -
- ‘ﬂfb--
T 23 B — — .
L] Node 71

Node 72



Step 3 - MCS-based hierarchical clustering

Flow Variables Job Manager Selection Memory Policy
Options Clustering Cutput options

LibraryMC$S

[N 4

Hierarchical clustering
based on max. common
substructure

Minimal MCS Size
Minimal MCS Size | 12 &
MCS Mode:
(®) Normal
() Fast
Matching Parameter
Atom type
Bond type
Charge
[ radicals
[J1sotopes
Structure column

The structure column |17} Molecule (Standardized)

Keep properties of structure

QK Apply Cancel

MCS (max. common substructure) of 2 molecules

-

o]

:

cHy

ClusterlD: 3926

wCLERARL Yalia ANG 1024 TN




Step 3 — R-group decomposition

et maleaie 122 Ligand 122 Ligand 123 Liga 12 Ligand 12 Ligand 5 132 Ligand 12 12 Ligand 14 [[S]molecuie cn.
% m
v
Ortho substituents Ek 2 4 5 12 Y
on the aromatic ring X CI CI H EveL 24477
R-group Column Filter e Node 91 /©
Decomposition e i 4 5 12 O/N
u S~ | @ %_| 9] d N—
R u @
2 . Substituents on the @
L Node 67 . piperazine nitrogen
Node 65 e : j\
- ) 1 2 4 5 12 L
Node 92 E r H H O O
& O
e
® 1 2 4 5 12 A
¥ H H o) T —
i %
E@: 2 | r :
7 1 4 5 12
/ H O H g aaaaaaaaaaa




Step 4 - Virtual library enumeration

Ortho-substitution of the
scaffold-aromatic ring Column Filter
L . Alkylation of amines J— ;lg [
. with alkyl-halides I Column Rename

Node 95 u » EE - —

—_— o7 (]
: Node 35




Step 4 — Substitution of the aromatic ring

Nucleophilic aromatic
substitution

_,} .

Node 95

Friedel-Crafts alkylation
of the aromatic ring

B

Node 94

Concatenate
—w
h,_
T
»

Scaffold substituted
on the aromatic ring



Step 4 — Nucleophilic aromatic substitution

Standardizer
Dialeg - Bi Reactor (Nucleophilic aromatic — a *
Y — .
® Options  Reactor Options  Advanced Synthesis code  Flow Variables  Job Manager Selection  Memory Policy
73 . Reaction file
lumn Filter knime:/fknime workflow/. . /dataReactionsNudeophilic aromatic substitution (SN2).mrv ~ Browse... Rules
S 1. Nucleophilic aromatic substitution (SN2)
— élé -
' L ]
Mollmporter Nucleophilic aromatic Node 24
~ substitution
e
[ Reverse direction
»
- L - Na
Nucleophilic substitution o
reactnats
+ 0—HNa ——
H.0
Structure column 52 s
The reactant 1 column [} Scaffold ~ Reactivity | 5
r J [ Keep properties of reactant 1 energyEfraton(l)) ~
The reactant 2 column I3 Molecule +
[ Keep properties of reactant 2 v
Tolerance |0.01 tH
| !

oK Apply Cancel ©)




Standardizer

(Y —

L]
Node 20

Mollmporter

g

Friedel-Crafts
alkylation reactants

Bi Reactor

e
e

Friedel-Crafts
alkylation reaction

Step 4 - Friedel-Crafts alkylation

Standardizer Column Filter
L T LETER S
L] L]
Mode 27 Node 28

Dialog

File

Options Reactor Options  Advanced Synthesis code  Flow Variables

8 - Bi Reactor (Friedel-Crafts

Job Manager Selection  Memory Policy

Reaction file

1. Friedel-Crafts alkylation

knime:/fknime, workflow/. . /data/Reactions Friedel-Crafts alkylation.mrv

w

Browse...

Rules

[ Reverse direction

+
AlCIy
— - > N
+ o +  u—c
Structure column
x
The reactant 1 column 122 Scaffold Selectivity Excude
[ Keep properties of reactant 1 charge (ratom(l), "aromaticsystem") <= -0.2 ~
The reactant 2 column |1 Molecule +
|:| Keep properties of reactant 2
v
oK Apply Cancel @




Step 4 — Alkylation of the piperazine nitrogen

Alkylation of amines
with alkyl-halides

Node 97

=\
)
—

P
( (19)
'

Selectivity

Bi Reactor

h_‘ >

e
]

Alkylation of the
piperazine nitrogen

Br "
_\—\ - " \/\/\/\/N\/\/

Exclude

matchi{ratom(l),

match{ratom(l),

match{ratom(2),
'match({ratom(2),

T[#E-l] [MESHZ; 15 (NC~[1£11g8])-2]1") or
T[#e:l] [ME3HL; !$(NC~[!1#11£€]):2]1") and
alkyl halide) and

aryl halide)

Table "default” - Rows: 45415  Spec - Column: 1 Properties Flow Variables




Step 5 — Property prediction and library filtering

Calculating phys-chem
properties of virtual compounds

> >

Phys-chem propery
calculation

* Molecules with a high probability to cross the

NS MPO Score calcalation blood-brain barrier

for the virtual compounds Row Filter . .
R * BBB penetration influenced by key phys-
> % L=
NS MO score chem parameters
calculation Virtual compounds ‘o ] )
with high * CNS MPO score™™: a weighted scoring

CNS MPO score
function assessing 6 phys-chem properties

(*): Wager TT et al. Moving beyond rules: The development of a central nervous system multiparameter optimization
(CNS MPO) approach to enable alignment of druglike properties. ACS Chem. Neurosci. 2010 1, 435-449.

(**): Wager TT et al. Central nervous system multiparameter optimization desirability: Application in drug discovery.
ACS Chem. Neurosci. 2016 7, 767-7



Step 5 — Physicochemical property prediction

H Bond

Tautomers Elemental Analysis logP logD Polar Surface Area DonorfAcceptor pKa Column Filter
LI LRI ol e e e e
Mode 36 Molecular logP logD TPSA H-bond donor  Basic pKa Mode 43
weight
* Molecular weight » Polar surface area
* logP * Hydrogen bond donor atoms

logD atpH =7.4 « Strongest basic pKa



Step 5 — Weighted scoring function and filtering

Scores from Mol Scores from Scores from Scores from Scores from H-bond Scores from basic
weight values LogP values LogD values TPSA values donor values pKa values Math Formula
—— B e
Mode 105 Mode 101 Mode 102 Mode 103 Mode 104 Mode 106 -
CMS MPO score
calculation

Mw logD

TO (pKa)
o
&

70 (logP)




Step 6 — Looking for accessible analogue molecules

MolConverter

» 5>

Node 72

Web service calls to find the

20 most similar analogues

Java Snippet POST Request JSON Path
» 2.1 o String Manipulatio 0 .\‘\ . Rowr Filter ] q .
_ > ffE] e i = _
Node 73 L] Node 75 L] Node 76
Node 74 Node 114

Similarity search in a subset of the
Enamine REAL DB (~170M cpds.)
In-memory search with Madfast Sim.

Search via web service calls

Web service calls to get the
SMILES of the Enamine cpds.

Advanced
MolConverter

Column Rename

String Manipulation Duplicate

Ungroup vl - Rowr Filter JSON Path NS Column Filter > Eﬁ‘ .
L o L N o s o e

[ ] Node 108 [ ] ] Node 81 [} Node 113
Node 77 Node 112 Node 80 Node 111

Dialog - 0:133:73 - POST Request - [m] X
File
Reauest Bodv Response Headers Flow Variables Job Manager Selection Memary Policy
Connection Settings Authentication Request Headers
@ WRL: https: /jmadfast-demo.chemaxon. comrest/descriptors fenamine real-cfp 7 /find-most-similars -

(O URL column: || S| query

[ Delay (ms): e
Concurrency: 1=
S50

[] tgnere hostname mismatches
[ Trustall certificates
[] Fail on connection problems (z.g. fimeout, certificate errors, ...)
[] Fail on hitp ermars (e.g. page not found)

Follow redirects
Timeout (s) sk

Body column: body

oK Apply Cancel @




Step 7 — CNS MPO score based filtering of the analogues

5 5598 Spec - Columns: 4

Properties  Flow Variables

[D] Dissimiarity |17z Real analogue molecule

&

0.464 j

LC
‘\©:'

QL

<,

2
0

598 unique

al compounds:

le “default” - Rows: 3493 Spec- Columns: 6 Properties Flow Variables




Step 8 — Activity-based classification of the analogues

Classification
maodel building

i

Classification model
building

Predicting the activity
of the real analogues

Activity class prediction

Categorizing the Enamine molecules to
,active” and ,non-active” groups
Binary classification model with the Random

Forest algorithm



Step 8 — Model building

Histogram
. Random Forest
MNode 134 Leamner
| r—
| e
| Chemical —
| Rule Engine Fingerprint ECFPIFCFP Partitioning [ ]
> Node 139
_.._7rgr > B »g,__
[ | [ [ o o
Node 135 Node 136 Node 137 Node 138

Scorer

»

[,
[

Node 141

Random Forest
Predictor

MNode 140

— |} 4

Confusion Matrix - 0:167:147:142 - Scorer - O
File Hilite
Prediction (Activity) | Activity  Active Non-active
Active 206 52
Mon-active 58 336
Wrong dassified: 110

Correct dassified: 542
Accuracy: 83.129 %
Cohen's kappa (k) 0.649

Error: 15.871 %

Scorer

[ ]
Node 142




Step 8 — Predicting the activity of the molecules

Chemical
Fingerprint
] »
m ECFPIFCFP
L}
Chemical Hashed o m g
Fingerprint ®
calculation

ECFP fingerprint
calculation

Random Forest

Predictor Color Manager

Activity prediction Color ing rows based on
for real analogues their predicted activity

Table “default” -Rows: 3993 Spec - Columns: 5 Properties Flow Variables

[D] chis MPO Score -Real Analogue |[D]ID [S]Prediction (Activity) |[D]Prediction (Activity) (Confidence)
e D
Row12085_18 (%‘) 5.294 1,184 |Active 0.5
€
Row12085_19 Ei\ 5.33 1,185 Active 0.5
¢
Row14014_4 ~ ‘[ 5.15 1,189 Non-active 0.75
e
Ly
X
Row31944_11 ‘\"t 5.218 1,200 Non-active 0.68
: M
Row31844_18 K/\t 5.218 1,201 [Non-active 0.67
LS
Row34420_7 Q 5.159 1,202 Non-active 0.57
L
T
@]
Row34793_18 \ 5.176 1,204 Active 0.51
Row7555_9 [) 5.38 1,208 Non-active 0.65
o)
1,209 Non-active 0.75




NS MPO score

"What to synthesize next?”

CNS MPO score and predicted activity of the real molecules

ax=

. Nonacva
. Adve

Visualztion o e acivity s NS MR st st

CNE MPO scare

CNS MPO score and predicted activity of the real molecules

00
Campound 10

snow] 5

v |enmes

Recat Aoply |+ Closa | &
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Step +1 — Overlap between the virtual and the real space

Column Filter
» ili » Dissimilarity distributions of the
virtual compounds’ nearest neighbors

Virtual compounds »

Chemical dissimilarity
calculations

1

Node 179

Column Filter

it

Real molecules

How large is the dissimilarity between the virtual

and the ,real” molecules?

Could we explore a new part of the chemical

space?

MolConverter Chunk Loop Start

L in g =2 = >
Column Rename Rule-based

{Regex) Row Filter
Node 165 Mode 160
N > ah > = .
Mol Similarity Sorter Column to Grid
»
=
- g Node 170 it Node 163 "0
Node 161 Mode 162 Node 169
MolConverter
LGN 2

Node 166



Step +1 — Overlap between the virtual and the real space

-

Column Filter

—p il& >

™
L

Virtual compounds

Column Filter

— £l£ —

Real molecules

Interactive visualization to see the distance between the two
chemical sets: distribution of the 1st, 5th, 10th and 20th

nearest neighbor dissmilarities

virtual compounds’ nearest neighbors

Chemical dissimilarity
calculations

s

Mode 179

Dissimilarity distributions of the

—»

[ ]

Component Input

-
>

B

Node 178

Histogram

r

Node 174

| Histogram

T

MNode 175

Histogram

"

MNode 176

Histogram

T

Node 177

Component Qutput
]

e

Node 179



Thank you.

Ddora Barna, Norbert Sas

dbarna@chemaxon.com

nsas@chemaxon.com
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