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The central paradigm of lead optimization in drug discovery
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Iteration through design cycles with efficiency is critical

Optimization of design
cycle time for efficient
hypothesis testing

Y
ANALYZE DESIGN

“

Minimize the number
of iterations for rapid
project progression
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A key step in cheminformatics is the storage of chemical

structures.

« A key challenge is representing chemical compounds in a way
that both humans and machines can comprehend.

* Chemists use 2D and 3D visualizations to represent
chemical structures.

» Chemical structure representations may contain explicit and
implicit information

* Line notations benefit both computational processes and
human chemists in cheminformatics tasks.

Example from the literature. See:

dx.doi.org/10.1021/mI1500002n | ACS
\_ Med. Chem. Lett. 2014, 5, 422-427
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SMILES string: CC1=NC2=CC=CC=C2C(=C1[C@@H](C(=0)0)OC(C)(C)C)C3=C4C5=C(C=C3)OCCC5=CC=N4

InChl: 1S/C27H26N204/c1-15-21(25(26(30)31)33-27(2,3)4)23(17-7-5-6-8-19(17)29-15)18-9-10-20-22-16(12-14-3

2-20)11-13-28-24(18)22/h5-11,13,25H,12,14H2,1-4H3,(H,30,31)/t25-/m0/s1

InChlKey: MIXIIJCBELCMCZ-VWLOTQADSA-N



Creation of chemical fingerprints is a crucial step

In cheminformatics

« Chemical fingerprints encode structure-based descriptors

Structure
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Descriptors

HEP_mCLint
HEP_hCLint

HEP_rCLint

8.755674502838689 19.2917832534951 12.2078510236194

Predictions

serum shift (508 HS), fnh:l-changn:h
HLM/RLM (t, ,), min

Caco-2 I:J'-"i_j_,:lJ * 10° cm/s

CyP450 inh. (IC, 3A4/2D6), uM
logD.,

solubdity” (pH = &8), mg/mL

Data from the wet lab

fingerprints
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Bit vector representation

00000000000000000000000000000010000000000
01000000000000000000001000000000100000000
00000000000000010000000000100000000000000
00000001000000000001000001000000000000000
00000000001000000100000010001000000010010
00100000000100000000000000000001000000000
00000000000010000000001000000000000000000
00000000001001000000001000000000000010100
10010000000000010000000000000000000000010
00001000000000000000000000000000000000000
00100000000100000000000000000000000000000
00000000000000000000000100000000000000000
00000000000000000000000000100000000101000
00000000000000000000000000001000000000000
00000010100000000000010000000000000000001
00100000000000001001000000000010000000000
00000000000100010000000000000000001000000
00000100000000000000000000000000000001000
00000000000000000000000000000000000000001
00000000000000000000000000000000100000000
00000000000000000000000000001000000000000
00000000000000000000001000000000000000000
00000001000000000000000000000100000000000
00000001000000001000000000000000000000000
0000001000000000000000000000100000000010
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Clustering of compounds through similarity scoring is a
common operation involving chemical fingerprints

Clustering of Project Compounds
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Quantitative Structure Activity Relationships (QSAR) is a
contemporary approach to property prediction in Med Chem
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Matched Molecular Pair (MMP) analysis is an effective
approach to SAR interpretation

MMP Molecule
Fragment (RDKit)
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Fragmentation Key' (1 bond cuts)

Fragmentation 'Value'
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(variable in a matched pair)

Fragment Key

(constant in a matched pair)

MMP Transformation

ICx, HIV replication (nM)
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The Generic JavaScript View:

A workhorse for data visualization-driven decision making
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How does compound data flow at Congruence
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Workflows archived and deployed with KNIME Business Hub

isl Data app < At congruence we deploy workflows as Data apps to:
Create a data app 10 ‘ « Put compound design tools into the hands of as

workflow via a user {Create data 2pp } many people as possible
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« Centralize decision-driving data to shorten time it
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The KNIME Hub allows for rapid deployment of

cheminformatic tools to guide design and decision making

[> ADME+_PREDICT

Provided by: e CongrusnceTx

> MMP_ANNALYSIS

Provided by: e CongrusnceTX

> SIMILARITY_SCORING_M

Provided by: e CongruenceTX

> VENN_PLOTTER

Provided by: e CongrusnceTx

@

[> ADME_PREDICT

Provided by: G CongrusnceTx

> PGP_PREDICT

Provided by: o CongruenceTx

> SPOTFIRE_G

Pravided by: o CongrusnceTx

@

> ADME_REQUESTS_M

Provided by: G CongrusnceTX

[> REGISTRATION_TEMPLATE

Provided by: o CongrusnceTX

> SPOTFIRE_M

Provided by: o CongruenceTX

> ADME_TRACKER_M

Provided by: G CongrusnceTX

[> SERIES_ANNOTATION

Provided by: o CongruenceTX

> TASK_PRIORITIZATION

Provided by: e CongrusnceTX



Bringing it all together:

Using KNIME Business Hub to accelerate drug discovery

> ADME_REQUESTS_M

Provided by: G CongruenceTX

“

congruence ™

Choose the type of Request
@® Select by Compound Codes
O Select by Assay Date
O Select by Assay List

From Topology to Treatments
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LOAD DATA

Matanoos

LOAD: DATA,
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Data Apps with Components within Loops:
A versatile approach to decision making
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With KNIME and KNIME Hub, decision making tools designed to
retrieve and analyze data are easily assembled and deployed

RowlD
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IMolecular Weight
XLogP
CYP_HLM_CLint
HEP_hCLint
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UGT1A1
UGT1A10
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UGT1A6
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Showing 1 to 5 of 5 entries
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Example: the Venn Diagram-Scatter Plot hybrid
A custom visualization for guided analytics

Filter based
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Workflows archived and deployed with KNIME Business Hub

X
il Data app
Create a data app to
interact with the
workflow via a use e
interface. (Create data app)

At congruence we deploy workflows as Schedules to:

5 Schedule ‘ » Automate regular calculations

. « Conduct data aggregation tasks
times ’ ( Create schedule )

» Preparation and transfer of information needed for

()] service more sophisticated tools

rkflow as an AR .
( Create service )

v Trigger

P T s RS NS — ey 1 e
Create a tnigger to execute

the workflow when a )
specified event occurs Create trigger



Services deployments automate the machine-learning prediction of
new properties for molecules that are added to our databases
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Services deployments help manage our compound synthesis
queues and automate registration of new compounds
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Sandbox Registration
Vault Vault

[ N
825 Selected: @ Launch Visualization [ Export % Add to collection @ Build model ) [Z Customize your report -~ [E] Save this search trlgg e r
Select. . Properties Molecule Fields Batch Fields
all Molecular .
Molecule ~ | weight log Synonyms Series Designer Hypothesis Subseries E:ﬁg g;et:ted Projects I\Bﬂ:t!glf LI‘IIZ‘JB- Status Priority m!:\?:mt
(g/mol)
423.940 55 LF-4066- BI-SS5 Congruence| LF | Pyrbetter ER  6-Fh 001 2024-03-  TEST VIRTUAL- [ shipped High 40.0
2900 18 0012128-
001
VIRTUAL-0012128
Congruence Sandbox
o J

o Service deployment automates exchange of information between CDD Vaults



&)

Key Takeaways

* |In medicinal chemistry, the central paradigm of compound optimization follows a Design-Make-
Test-Analyze cycle that is iterated over as efficiently as possible.

* To do this effectively, different representations of chemical structures that are interpretable by
machines and can be translated to human interpretable representations are needed.

« Chemical descriptors can be derived from chemical structures and assembled into fingerprints,
which are used for myriad analytical tasks, modelling and machine learning.

« Aggregating predictions, biological data and other cheminformatic outputs enables informed
decision making in drug discovery.

 The KNIME Business Hub allows for flexible construction of workflows, services and data apps
that facilitate decision making and accelerate drug discovery.
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