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# Hit
¢ 2D/3D Similarity Search
+ (Giga) Docking

# Optimization (to Lead)
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A) Absorption Distribution Metabolism Excretion Toxicity PhysChem
o Caco-2 permeability Human serum albumin binding = Microsomal stability Clie Ames mutagenicity = Aq. solubility
'.."t ¢ L_ead : .Le_ad i Praciinical Caco-2 efflux ratio Plasma-protein binding Hepatocyte stability | Terminal half-life CYP inhibition LogD
Identification Identification Optimization Development —
PAMPA permeability Fraction unbound (fu) Site of metabolism Phaspholipidosis aﬂiniwz
Blood-brain barrier Volume of distribution (vdss) hERG inhibition pKa
» Target 1D/ Target # Protein modeling  +Scaffold hopping + Multi-parameter optimization * FIH dose prediction penetration
prioritization » \irtual screening » Binding mode prediction » Prediction of DMPK endpoints + Translational Drug-induced liver
* Disease-Larget association « Library enumeration = PhysChem property prediction » Generative modeling biomnarker discovery SRR L) injury (DILI}
« Ligandability assessment » Synthesis planning « FE(PD, FEFK modeling
= [ silice ADME/T
B) Data Representation Algorithms Data driven modeling
— .
B) = = LA et
» Data imputation = Generative modeling 35
« Sparse-data Al ?S@\ i 8 RS e
- Feauturarization/ Maodel Model
Curation H Encoding g WL/DL 1 building H assessment ]
Classification modeling
}Ehfuidﬂﬁlﬁﬁ Predictive modeling
Graph topology Multi-task modeling
¥ Drug Discovery Teday

* Flow chemistry

e w e Enhancing preclinical drug discovery with

artificial intelligence

R.S.K. Vijayan ®, Jan Kihlberg®, Jason B. Cross “*, Vasanthanathan Poongavanam "

Drug Discov Today.
2021 Nov 25;S1359-6446(21)00504-3. ~Depariment of Chamisty S Uppas Unhversy, Uit Sweckn
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ML and DL algorithms and their application in predinical drug discovery.

Al category
MLfsupervised

ML unsupervised

MLARL

DL

Algorithms

Decision tree

SVM

RF

kNN

Maive Bayesian
Multilayer perception
G

ANN

Linear regression (eg, MLR)
Polynomial regression
Partial least squares
Support vector regression
PCA

k-mean clustering

Hierarchical clustering

-SNE
Singular value decomposition
Linear di inant analysis

Multidimensional scaling

Partial least sguares regression
Principal component regression
Gaussian mixture models
Assodiation rule learning {eg. FP-Growth)
Q-Learning

GENTRL

ReleaSE

CNMs

RNNs

Deep beliel networks (DBM)
Stacked autoencoders

LSTMs

Deep Boltzmann machine (DBM)

Task

Classification™™*
tion/regression”
tion/regression™

cation/regression™”
Classification/clustering ™™
Regression

Regression

Regression

Regression
Clustering/dimensionality reduction
Clustering

Clustering

Clustering

Clustering

Dimensionality reduction
Dimensionality reduction
Dimensionality reduction
Dimensionality reduction
Dimensionality reduction
Probability distribution
Pattern recognition
Generative modeling

Representation-learning technigques

Drug discovery applications
Binding affinity prediction; binding
pose prediction; VS; PhysChem
property prediction; ADMET

W5; data visualization; dimensionality
reduction; molecular pattern
recognition

De novo molecular design; VS;
docking; MPO

Protein structure prediction; binding
affinity; binding pose prediction; de
novo molecular design; focused
library generation; PhysChem
property prediction; ADMET; MPO;
synthesis planning

* Binary classifier.
" Multichass classilier.
© Multilabed classifier

Drug Discov Today.
2021 Nov 25;51359-6446(21)00504-3.
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A) Al-generated molecules

cOOH F
1 2 3
ECsn = 0.13 (RXRa) ECso =13 (RXRa) _
(RXAH) ECs0 =4.0 (PPAR)
ECyp =11 ECsg =3 (RXRE)
ECsn = 0.0G(RXRy) ECso = BIRXRy) ECsn =10.1 (PPARY)
ECsy =2 3(PPARY) ECsy =2.8 [PRARY)
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Parent compound 1Cza = 10 AM (DORT)
ICgy = 185 nM (DDA ICgg = 224 nM (DDR2)

C) MPO-profile of Al-designed molecule

F
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AWS

n lBLLWH—EX
Amazon EC2 (R —ZJI)Lixd>Ea—F+ >7)
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Virtual Screening
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Virtual screening workflow

10° #+m@)

Libray preparation

\ Initial compound library /

Conformer
generation

106 =Em)

Ligand-based and
receptor-based filters

- 7

Docking Pharmacophore
simulations screening
Electrostatic
3D-shape potential
similarity similarity
Fingerprint
similarity

\ /

\ Hit compounds /

102 @)

Experimental validation

V

\ Active compounds/

Int. J. Mol. Sci. 2019, 20(6), 1375
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) © large neural network / »L \ O
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8 - @ medium neural network \OO
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= ataser 7 -
% regime ® traditional machine fearning .4_,.. ~ 90O
o /,-—-"'"_'_____ algorithms : :
7 . (e.g. logistic regression,
/ massive random forests, SVIM, etc.) A. feed-forward B. recurrent C. convolutional D. graph
daf?sef neural network neural network neural network neural network
regime (NN) (RNN) (CNN) (GNN)

Dataset Size
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17 —984 X = 118K
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J. Med. Chem. 2020, 63, 16, 8705-8722
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