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Practical Value

Fundamental
breakthroughs in Al

theory (DL, NLP etc)

GANs and other
advanced NN
structures

ImageNet and the rise
of practical DL

“AlphaGo Moment” in
pharma: practical
validation in drug design,
biotech R&D

@ Google

DeepMind

Insilico
Medicine

4
@deep
genomics|
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/

healy

Pa

Widespread adoption of Alin

Mature technology.

Strategic competition for Al

startups, a rising wave of
investments / M&A deals

§ Exscientia

ROIVANT

automated data analysis etc.),

1990

/ 2012 2015 2018-19 2020-21 2022-23
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+ DL-based de novo design
+ DL-based ADMET predictions

+ Molecular dynamics acceleration
« OSAR

viriual screening

+ GPU acceleration of docking
» DL-based molecular docking

High-thraughput |

« Cryo-EM
Target elucidation : m{;ﬁ;‘lﬂg’nmmm -
» Protein structure elucidation (AlphaFold)

#&EIkR: Deep Pharma Intelligence, SRERIESHZAR

HRIkIR: Nature Machine Intelligence, HHBIESHSRAR 12



I o EEpcrEARE, S5%

th B i %

> BIURRBIERE, BT A, ABREEI "0-1" EFILAR=[:

| REMATRIRAIEL AR,

1.l

7 ; 1 BEE&Q%" 5 CHINA POST SECURITIES

JREFIE (QSAR/QSPR) iSiif, REBRIFIMBSANREIES;
BHIEEFE. N EAEENEIHREEERER, BEHEIZoF, BRSEI 7@l ETRE;
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Learning category

Application

Generative models Graph neural network (GNN)

Generative adversarial networks (GANs)
Variational autoencoder (VAE)

Transformer
Representation learning SMILES2vec
ProtVec
Transfer learning DenseNet (CNN)

Multitask learning

Federated learning Horizontal federated learning

Deep reinforcement learning  Stack-RNN + {reward-based RL}
Long short-term memory (LSTM) + {palicy gradient,
regularized policy
gradient, advantage
actor-critic network,
proximal policy optimization}
LSTM + {actor-critic network}
RNN + {policy-based RL}

Interpretable artificial Uncertainty estimation
intelligence

GNN
{} indicates the policy i thi d for tearning (RL).

Molecular representation’
ADMET prediction

Energy prediction™

Drug-target interaction™
Molecular property prediction™

De novo drug design’*

De novo drug design’

Drug-target interaction”

Molecular representation”™

De novo drug design’

Continuous molecular embedding™
Continuous molecular embedding™
virtual screening””

Toxicity prediction™

Multiple pharmacokinetic parameter
prediction”

Binding mode, affinity and activity
prediction™”

ADMET prediction™
QSAR analysis™
Solubility prediction™
De novo drug design'”
De novo drug design'**

De novo drug design'*

De novo drug design™

Activity prediction'

Reaction prediction’
Molecular property prediction'*®
ADMET™

Chemical reactivity prediction™®

BHIEE: Nature Machine Intelligence, FRBRIESHZIFT
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