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Investment in emerging Al-driven discovery players increased for a decade - olE3 ABEL ZHsE FEUAc] AAL WME 2 9o AstraZenecash
before the recent public-market downturn. BenevolentAl= o8 FHe Ei EuA HAE=dA T A2e
Companie.s founded, pharma Funding and capital investment in Al-driven drug FALS ¥ o, o]F »pE X FA(TAHLZ HIAE FA3A S
partnerships by year discovery companies - Sumitomo Dainippon Pharma+ Exscientia®} F=Hste] 78t Ao dst
M Companies founded B Pre-seed Funding by year, $ billion DSP-1181< oFE whA ZEa2o] dukzrel A8 AzFe] 149 sfdsl=
® Pharma partnerships’ and seed 8
B Early-stage 7]2}@](127}] o) ]u]— ‘:H AE] 67]]%) %5‘-:}_ 9,,{21%
- ve?
B Late-st _
v?;e stage - oAV R ble] 2 Ak A udlAd Al XY J% o ojgon,
B0 ®
cauy 21 5T Bl 98 TAGE AT oldn, Al Agel Audos
equi ] '
m o/ TER o TN A9 B Al AU S PAL YA AF
40 S Pxo| 94Ad BdEA @ Al AW =TS ALLsle] AxHel wE
MER £YHE A7 B

Corporate/

- webd whel e ASEIYEE W AP FEHT Al 71w Ak AL 8 Abske
SEUA ol #8e AAME & Al GelA HFHA wpole Ao
SGEUAS BN et 2o A4 ol He ATk T :

W Debt =
Other
- . oot 2015 2020
L . N
Runding e others, e+ oreies i zegzet NEAl EQE, LueF % Az, HolHAEY A ofulA, 22,
NN ADMET elole]), elAi(utol o AloF QIAE meske] Al sto]xetole 753
l ' ‘ ' | S gt dolH ek 9 Eold AxUele] FulE T % B GFL
0 51 49 - _
2012 2015 2020

Top 10 companies Others —Ef]:ﬂp:]-s}-ﬂ ‘?‘]tﬂ' UH‘?‘ :1154];(_‘ O] 7‘4%7&] 9]1:9’]' ‘ﬂ'%% 310151 HS 5]—7%(01]
54 TAAdA 54 &4 €828 35 /D)

IncIJdc-rDm'-zw-: founded from previous years.
entur
:: urce; [TV IAP'm ma Deals; Pitchbook (data has not been reviewed by PitchBook or I0VIA Pharma Deals analysts)
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Al has already delivered value across the research value chain.

Examples of Al-driven innovation in biotech and biopharma and observed impact across the
research value chain

Target Target Hit Lead generation Preclinical
identification validation identification Joptimization e

Examplesof  Insights from In silico, Automated image  Molecular Safety issue and
Al-driven data sources phenotypic, analysis for structure and DMPK! prediction
acceleration  (internal and from  cellular models cellular assays property using internal
vendors) to validate targets/ through prediction (eg, and public data
generate novel identify computer vision protein binding,
target hypothesis  biomarkers technology logP, toxicity) for Hypothesis-
novel target driven dosages
Gene network, Disease causality| Molecular proteins for adaptive trials
biochemical determined property and targeted
pathway, and within patient prediction (virtual Rapid design populations
cellular-response  groups with screening) iteration, across
data integration significant unmet small and large
in target medical need molecules, using
identification eg, Generative
Adversarial
Networks
Examples Biopharma Biopharma Biotech saw Biopharma Biopharma
from unlocked internalized significant leveraged utilized predictive
industry and  all-inclusive view  AlphaFold2 and acceleration of generative algorithms to
observed of complex ColabFold to high-throughput machine learning maximize
impact indication by generate 3-D screening (HTS) model to prebability of
attributing models of almost phase (time to expand library/ successful PK?
disease causality  any known, 75% hits optimize predictions with
through linkages synthesized detected promising 83% of drug
between protein and reduced by 50%)  compounds and development
genomic data protein—protein with platform- predict projects
and patient interactions, based compound progressing to
electronic reducing access “‘compound effcacy, clinic with no PK
medical records to 3-D structures prioritization” signifcantly issues
(EMRs) from 8 months to algorithm increasing
a few hours effciency of
library expansion,
with >60,000
new compounds
generated
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Research systems harness synergies when Al technologies are embedded into

‘wet lab’ scientific processes.

Parts of a high-throughput screening (HTS) process embedded with Al technology

on-the-chip
simulations

In silico/ I

G

[ —

1. High-throughput screen commenced with diverse
compound sets

Scientist selects diverse compound sets (a set of
chemical compounds with a wide range of chemical
structures) as first high-throughput screen

2. Automated compound selection and transfer
Using HT'S machinery, individual compounds are
transferred to individual wells of cells under
experimental conditions

3. Computer-vision-based hit selection

Cell response to each compound is measured using
microscope analysis (eg, through computer vision
techniques); promising compounds are labeled “hits”

4. Automated machine learning (ML) model training
from screen outcomes

Information from HTS for first few plates is
automatically transferred into an ML pipeline, which
“learns” how cells respond to each kind of chemical
structure

- A Azde AY ARE FYA7)
2l B Aol A
=4
4nE AFSE Ve 22 oYL

—

In-vitro/
— ‘wet lab’
experiments

5. Compound library inferencing and prioritization
ML algorithm then scans the remainder of the library
compounds and predicts which plates should be
prioritized to identify the highest number of hits in the
next screen

6. Automated compound selection based on ML
recommendations

ML recommendations are automatically queued and
used in the next round of HTS. The cycle continues,
with the algorithm continucusly learning

from “real world” outputs. Recommendations trigger
scientists to explore new chemical space and begin
downstream screening processes more quickly. These
recommendations feed into the selection of chemical
compounds in step 1
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- Q13X 5/MAY Artificial intelligence/machine learning :

ST &2 902 AMEElE AR ML2 D[ESHA CHE 90l #1 US.
A9l 9| Teel Hilgd2 MZ2 HolH =715 S 2Ad HdEl=
gu|5S FotH, Al 2Of SRS 8 S8E HE5tAA:s WE
StOlM F=O1T &E0M ALE 7tsTh HIOHE 7|Hez EXME dfZd
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- BXEY oiFE/MEE A3E|Y Molecular property prediction/iterative
screening :

d&He o= 2EI 2 JtsdE HFSe =E =4 7= IEHS
Z2F37| QI3 71A o 2 UAS 283t Y| StEn ofs 2o
wxpE As YD LA LEtyez gty A321d" 2F0AM ML
gug|E2 WA 23z2|d dgds 7oz usgsg #wa A3d|d
gtoj2ei2lel LA s F J|E7 2 7tsd0l U= YES
=g F7Hel dYo] sAE mat 2n2E2 YR 5HS
=01 2. €12|E2 435 ol5a dujpt o5 ZR0A stEet

- X4 J2 = Knowledge graphs :
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I8 5 Cfxg Mes st 670 22 E=(building blocks)
ZALE Blueprinting : 7YX A& Auko]l 43X ALE A E2& AfRsia
3]

Y, wHA B MaU s THA mek A EHE AR olF HE Moving from parallel processes to quarterly value releases touching all six

2o AHE AbEE AYF ‘building blocks’ of an analytics build with links to impact.
Illustration of holistic Al-enablement value delivery focused on mm Digital deliver
C/X|E % 24 £2M Digital and analytics solutions : -7} A=} (d: quarterly value releases (QVRs)
SMILES &24d e BAa FR)E 3ls &8 == A3 Ad4dsts Nonoptimized Al-enablement delivery Optimized digital delivery
= =] =] = Parallel programs of foundational efforts, with minimal Program links all horizontals via releases, touching all
< ] Qo) =0 = = 1
‘—‘EE] EV_E] "= :[L—.ﬁ—o]—jl Z]— °© E}t‘; linkages between a subset of 6 “building blocks™ of 6 “building blocks” of an analytics build; links from
analytics builds, where not all blocks may be considered; QVR to impact through scientific/business flows
no explicit link to business/scientific flows and impact
LjojE{ HZA Data continuum : AAE 71ed Haloz Ay HolE Value release
. _ Value release happens quarterly
T3 FAR-HlolE & AHR); 4R 9 7] ZelB oA whxaH mostly at the end Blueprint  —
_ of each horizontal QvR1 QVR? QVR3
ol B L& = |
Eﬂ ] = = :TL'-T - -
Digital/  m— [ Digital/  me— —-— .
analytics = analytics
Il &8 Tech capabilities : H°l8 F& 2 A% F£3I& A% 7« Data — — Data we—
Qlzet g olE ol7|gHE HdASL 7= . .
Technical — [r— Technical
capability T [ capability [ - .
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