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Al in the Life Sciences

Spendings for Al in Life Sciences are
expected to climb from

$1.87 billion in 2023 to

$6.70 billion in 2030

Al'investments of R&D budgets will

(@ \
The Investment

Al drug discovery to bring an additional
50 therapies to market over the next
10 years is generating more than $50
billion in revenue.

Generative Al could unlock value

(a \
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“Our ambition is to become the first
pharma company powered by artificial
intelligence at scale, giving our people
tools and technologies that focus on
insights and allow them to make better
everyday decisions.’

Paul Hudson, CEO, Sanofi

grow from equivalent to 2.6 to 4.5 % of annual “[Al] is really set to transform our

1.5%in 2023 to revenue ($60 billion to $100 billion) industry and at GSK it has been at the

4 %in 2030 in the pharmaceutical / forefront of this, making significant and

medical-product industries. early investments in [these areas] with
the ambition of doubling our R&D
success rates.’
Tony Wood, Chief Scientific Officer, GSK
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The Potential of Scientific Al from Molecule to Market

"f_f
i ! i
- Target identification . Formulation optimization - Manufacturing optimization
- Candidate prediction . Safety prediction : Digita'llz'quéﬁ'tv c‘t
- Virtual screening - Efficacy prediction . Predicti &I nance
- De novo design - ADMET predictic ik = ¢ | ..a

- Biosimulation - Trial optimizatio
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Poll Question
What is your Scientific Al maturity?

1. We are already using Al

2. We are planning to leverage Al inﬂﬂth‘eﬂ e

1=
3. Alis more of a buzz-word than reali

°'89 tetrascience



Al- Read iness “The first thing we've learned is the importance of having outstanding data to actually
base your ML on. In our own shop, we've been working on a few big projects, and we've
hat's th blem? had to spend most of the time just cleaning the data sets before you can even run the
What's the problem: algorithm. It's taken us years just to clean the data sets.”
Vas Narasimhan, M.D., CEO, Novartis
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Data are Data are Data are
siloed proprietary static

Data are
subscale

“People should really recognize that the value of data is not in the tool or the method or the idea,
the value of the data is in the effort that you put into making the data valuable.”
Jeffrey Reid, Vice President, RGC Chief Data Officer, Regeneron
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Closing the Al Gap

From raw data to Al
« \We estimate that there are more
than 10,000+ data silos in your

organization

* Instruments, ELNSs,
informatics applications,
CRO, CDMO, homegrown
applications

GAP * Resulting in subscale, illiquid,
proprietary, and unstructured
scientific data sets

Raw Scientific Data

Instrument Data

External
Collaboration

&m

Analysis Results

&FLOWI0

Experiment Context
& Design
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Closing the Al Gap

From raw data to Al

Schema Versioning
& Reprocessing

Data
Analytics

Data Engineering
(harmonized data)

Data Replatforming
(centralized, contextualized data)

Raw Scientific Data

Experiment Context Instrument Data External Analysis Results
& Design Collaboration
g &FLOWIO

FE@lEE | &

ANALYTICS & TETRA DATA APP STORE
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Scientific Use Case with Tetra =

Scientific Data Cloud: S
~Upstream Bioprocessing |



Upstream Bioprocessing: Today

Upstream Cell Culture Fermentation
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https://drive.google.com/file/d/1UZCALmU8hSdDns7eS7gD6O0OrcsZenqC/view?usp=drivesdk
https://drive.google.com/file/d/1Zb8mZE_KFSAwOFKLf2dGvR0fJWxeWVgV/view?usp=drivesdk
https://drive.google.com/file/d/1VFYiMwOwJwtARoWyB9KF2y3VrosWHmbY/view?usp=drivesdk
https://drive.google.com/file/d/1Vq9lJHQLTkwgIjjKt7UToep9T0-u5ufv/view?usp=drivesdk
https://drive.google.com/file/d/1aE1JZVQ7EPpsqtHWXSYh2CbHXCs-oxwP/view?usp=drivesdk
https://drive.google.com/file/d/1ZwTaLVbWJtHu_2olqMO8DfFI5EwaUHZM/view?usp=drivesdk
https://drive.google.com/file/d/14Tn_fjMoEhR8iEAwtBIaoLhD75GXlPXY/view?usp=drivesdk
https://drive.google.com/file/d/1IZpOnzA4Y0U25fseVH3dwMLe2PmBnM7v/view?usp=drivesdk
https://drive.google.com/file/d/1Dn2pun5S9eWFsjHaxFDBkpT0rZp6AKlZ/view?usp=drivesdk
https://drive.google.com/file/d/184hQOjMxtLLEkSEpc5prV5aoesL-4h24/view?usp=drivesdk
https://drive.google.com/file/d/1Hil7CUjWD7y0Wekylg4H2KX-bfckYm1x/view?usp=drivesdk
https://drive.google.com/file/d/1Hil7CUjWD7y0Wekylg4H2KX-bfckYm1x/view?usp=drivesdk
https://drive.google.com/file/d/1Hil7CUjWD7y0Wekylg4H2KX-bfckYm1x/view?usp=drivesdk
https://drive.google.com/file/d/1Hil7CUjWD7y0Wekylg4H2KX-bfckYm1x/view?usp=drivesdk
https://drive.google.com/file/d/1Lwt3CdihHQVhv-4GMYpC3PpnPHp29FWH/view?usp=drivesdk
https://drive.google.com/file/d/1Lwt3CdihHQVhv-4GMYpC3PpnPHp29FWH/view?usp=drivesdk
https://drive.google.com/file/d/1Lwt3CdihHQVhv-4GMYpC3PpnPHp29FWH/view?usp=drivesdk
https://drive.google.com/file/d/1Lwt3CdihHQVhv-4GMYpC3PpnPHp29FWH/view?usp=drivesdk
https://drive.google.com/file/d/12BpmpIS7qC7Jvt8Xmq2W7a-merbHF8bs/view?usp=drivesdk
https://drive.google.com/file/d/17pqGcIQ0lz0TcSHcAYQO15BUGDl0MWJj/view?usp=drivesdk
https://drive.google.com/file/d/1RGHPlRuaSCKvpybO6uaw3kPJTRx6p165/view?usp=drivesdk

Upstream Bioprocessing: Today
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(shaking) Manual transfer/transcription of data ~ :’ @
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Difficult to capture experiment context ;’Q” o3
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https://drive.google.com/file/d/1UZCALmU8hSdDns7eS7gD6O0OrcsZenqC/view?usp=drivesdk
https://drive.google.com/file/d/1Zb8mZE_KFSAwOFKLf2dGvR0fJWxeWVgV/view?usp=drivesdk
https://drive.google.com/file/d/1VFYiMwOwJwtARoWyB9KF2y3VrosWHmbY/view?usp=drivesdk
https://drive.google.com/file/d/1Vq9lJHQLTkwgIjjKt7UToep9T0-u5ufv/view?usp=drivesdk
https://drive.google.com/file/d/1aE1JZVQ7EPpsqtHWXSYh2CbHXCs-oxwP/view?usp=drivesdk
https://drive.google.com/file/d/1ZwTaLVbWJtHu_2olqMO8DfFI5EwaUHZM/view?usp=drivesdk
https://drive.google.com/file/d/14Tn_fjMoEhR8iEAwtBIaoLhD75GXlPXY/view?usp=drivesdk
https://drive.google.com/file/d/1IZpOnzA4Y0U25fseVH3dwMLe2PmBnM7v/view?usp=drivesdk
https://drive.google.com/file/d/1Dn2pun5S9eWFsjHaxFDBkpT0rZp6AKlZ/view?usp=drivesdk
https://drive.google.com/file/d/184hQOjMxtLLEkSEpc5prV5aoesL-4h24/view?usp=drivesdk
https://drive.google.com/file/d/1Hil7CUjWD7y0Wekylg4H2KX-bfckYm1x/view?usp=drivesdk
https://drive.google.com/file/d/1Hil7CUjWD7y0Wekylg4H2KX-bfckYm1x/view?usp=drivesdk
https://drive.google.com/file/d/1Hil7CUjWD7y0Wekylg4H2KX-bfckYm1x/view?usp=drivesdk
https://drive.google.com/file/d/1Hil7CUjWD7y0Wekylg4H2KX-bfckYm1x/view?usp=drivesdk
https://drive.google.com/file/d/1Lwt3CdihHQVhv-4GMYpC3PpnPHp29FWH/view?usp=drivesdk
https://drive.google.com/file/d/1Lwt3CdihHQVhv-4GMYpC3PpnPHp29FWH/view?usp=drivesdk
https://drive.google.com/file/d/1Lwt3CdihHQVhv-4GMYpC3PpnPHp29FWH/view?usp=drivesdk
https://drive.google.com/file/d/1Lwt3CdihHQVhv-4GMYpC3PpnPHp29FWH/view?usp=drivesdk
https://drive.google.com/file/d/12BpmpIS7qC7Jvt8Xmq2W7a-merbHF8bs/view?usp=drivesdk
https://drive.google.com/file/d/17pqGcIQ0lz0TcSHcAYQO15BUGDl0MWJj/view?usp=drivesdk
https://drive.google.com/file/d/1RGHPlRuaSCKvpybO6uaw3kPJTRx6p165/view?usp=drivesdk

Upstream Bioprocessing: With Scientific Data Cloud

Upstream Cell Culture Fermentation
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https://drive.google.com/file/d/1UZCALmU8hSdDns7eS7gD6O0OrcsZenqC/view?usp=drivesdk
https://drive.google.com/file/d/1Zb8mZE_KFSAwOFKLf2dGvR0fJWxeWVgV/view?usp=drivesdk
https://drive.google.com/file/d/1VFYiMwOwJwtARoWyB9KF2y3VrosWHmbY/view?usp=drivesdk
https://drive.google.com/file/d/1Vq9lJHQLTkwgIjjKt7UToep9T0-u5ufv/view?usp=drivesdk
https://drive.google.com/file/d/1aE1JZVQ7EPpsqtHWXSYh2CbHXCs-oxwP/view?usp=drivesdk
https://drive.google.com/file/d/1ZwTaLVbWJtHu_2olqMO8DfFI5EwaUHZM/view?usp=drivesdk
https://drive.google.com/file/d/14Tn_fjMoEhR8iEAwtBIaoLhD75GXlPXY/view?usp=drivesdk
https://drive.google.com/file/d/1IZpOnzA4Y0U25fseVH3dwMLe2PmBnM7v/view?usp=drivesdk
https://drive.google.com/file/d/1Dn2pun5S9eWFsjHaxFDBkpT0rZp6AKlZ/view?usp=drivesdk
https://drive.google.com/file/d/184hQOjMxtLLEkSEpc5prV5aoesL-4h24/view?usp=drivesdk
https://drive.google.com/file/d/12BpmpIS7qC7Jvt8Xmq2W7a-merbHF8bs/view?usp=drivesdk
https://drive.google.com/file/d/17pqGcIQ0lz0TcSHcAYQO15BUGDl0MWJj/view?usp=drivesdk
https://drive.google.com/file/d/1RGHPlRuaSCKvpybO6uaw3kPJTRx6p165/view?usp=drivesdk

Upstream Bioprocessing: With Scientific Data Cloud

Upstream Cell Culture Fermentation
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https://drive.google.com/file/d/1UZCALmU8hSdDns7eS7gD6O0OrcsZenqC/view?usp=drivesdk
https://drive.google.com/file/d/1Zb8mZE_KFSAwOFKLf2dGvR0fJWxeWVgV/view?usp=drivesdk
https://drive.google.com/file/d/1VFYiMwOwJwtARoWyB9KF2y3VrosWHmbY/view?usp=drivesdk
https://drive.google.com/file/d/1Vq9lJHQLTkwgIjjKt7UToep9T0-u5ufv/view?usp=drivesdk
https://drive.google.com/file/d/1aE1JZVQ7EPpsqtHWXSYh2CbHXCs-oxwP/view?usp=drivesdk
https://drive.google.com/file/d/1ZwTaLVbWJtHu_2olqMO8DfFI5EwaUHZM/view?usp=drivesdk
https://drive.google.com/file/d/14Tn_fjMoEhR8iEAwtBIaoLhD75GXlPXY/view?usp=drivesdk
https://drive.google.com/file/d/1IZpOnzA4Y0U25fseVH3dwMLe2PmBnM7v/view?usp=drivesdk
https://drive.google.com/file/d/1Dn2pun5S9eWFsjHaxFDBkpT0rZp6AKlZ/view?usp=drivesdk
https://drive.google.com/file/d/184hQOjMxtLLEkSEpc5prV5aoesL-4h24/view?usp=drivesdk
https://drive.google.com/file/d/17pqGcIQ0lz0TcSHcAYQO15BUGDl0MWJj/view?usp=drivesdk
https://drive.google.com/file/d/1RGHPlRuaSCKvpybO6uaw3kPJTRx6p165/view?usp=drivesdk

Spotfire Dashboard
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Upstream Bioprocessing: With Scientific Data Cloud
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. Reduce scientific labor | AUML Models
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Facilitate automation . pun m iy
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Search and Query aggregate results H -, e =
—— utomate . . —> —
> Autometed AP1/SQL Endpoints for Integration -
= = = Manual Analytics

Continuous feed for Al Development!
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https://drive.google.com/file/d/1UZCALmU8hSdDns7eS7gD6O0OrcsZenqC/view?usp=drivesdk
https://drive.google.com/file/d/1Zb8mZE_KFSAwOFKLf2dGvR0fJWxeWVgV/view?usp=drivesdk
https://drive.google.com/file/d/1VFYiMwOwJwtARoWyB9KF2y3VrosWHmbY/view?usp=drivesdk
https://drive.google.com/file/d/1Vq9lJHQLTkwgIjjKt7UToep9T0-u5ufv/view?usp=drivesdk
https://drive.google.com/file/d/1aE1JZVQ7EPpsqtHWXSYh2CbHXCs-oxwP/view?usp=drivesdk
https://drive.google.com/file/d/1ZwTaLVbWJtHu_2olqMO8DfFI5EwaUHZM/view?usp=drivesdk
https://drive.google.com/file/d/14Tn_fjMoEhR8iEAwtBIaoLhD75GXlPXY/view?usp=drivesdk
https://drive.google.com/file/d/1IZpOnzA4Y0U25fseVH3dwMLe2PmBnM7v/view?usp=drivesdk
https://drive.google.com/file/d/1Dn2pun5S9eWFsjHaxFDBkpT0rZp6AKlZ/view?usp=drivesdk
https://drive.google.com/file/d/184hQOjMxtLLEkSEpc5prV5aoesL-4h24/view?usp=drivesdk
https://drive.google.com/file/d/17pqGcIQ0lz0TcSHcAYQO15BUGDl0MWJj/view?usp=drivesdk
https://drive.google.com/file/d/1RGHPlRuaSCKvpybO6uaw3kPJTRx6p165/view?usp=drivesdk

Tetra Data Schema: selected schema as of Q2 2023*

120+ different Tetra Data schema from instruments, control software, etc.

ooaoo

SIS

4 N \/ @\/ N N

Microscopes Flow Cytometers Plate Readers Liquid Handlers
- Biosystemsrl)iitachi BD Biosciences, Beckman Agilent, BMG Labtech, Luminex, HighRes BioSolutions, Dissolution Testers
- - o o Coulter, Cytek, Miltenyi Biotec, MSD, Molecular Devices, Hamilton, Tecan, Beckman )
Leica, Nikon, Renishaw, Zeiss Sartorius, Sony, ThermoFisher, PerkinElmer, Sartorius, Tecan, Coulter Agilent, So}_tiax AG, Teledyne
anson

K / K Generalized FCS / QhermOFiS:ﬁglVJVnygggmedLab&/ K / K j
4 N[O N
, .J

Chromatography
Data Systems Mass Spectrometers . .
y p Cell Counters T Eees
Agilent Chemstation, Cytiva ThermoFisher XCalibur, Beckman Coulter, br Bi . )
UNICORN, ThermoFisher MassLynx/ Chemometec, Generalized Ambr Bioreactors, Flme series
data, aggregated time series

Kchromeleon, Empower/ KTargetLynx/MetaboLynxj K /

*Note: confirm modalities/techniques for specific scientific use cases with Tetra Catalysts or README documentation

Other Instrument Data Sources: Particle Size Analyzer, PCR, Protein Analyzer, Blood Gas Analyzer, Imaging System, Particle Counter, Spectrophotometer, XRD, Bioanalyzer, Bioreactor, CDS-MS, Cell Analyzer, Compaction Simulator,
Differential Scanning Calorimeter, Electromechanical Tester, Endotoxin Tester, Flow Imaging Microscope, Gas Pycnometer, Hardness Tester, Incubator, KFC, Liquid Scintillation Counter, MALS, Moisture Analyzer, NMR, Osmometer,
Oxygen Analyzer, Peptide Synthesizer, Powder Flow Tester, Sanger Sequencing, Slope Spectroscope, Spectrofluorometer, Sperm Analyzer, SPR, TGA, Thermocycler, Total Organic Carbon Analyzer, Vapor Sorption Analyzer
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Questions & More Information

. Come talk to us at our booth!

- More information at

. Ww.tetrascience.com

- info@tetrascience.com
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http://www.tetrascience.com/

Appendix



\What is Tetra Data?

Standardized JSON Schemas aka Intermediate Data Schema (IDS)
SQL tables generated from IDS

Lcuv Empower V 3 .
Datacubes °

GRS

ez
IDS IDS

Leuv Empower V 3 SQL query editor
Datacubes Data Need help writing your query? Check out the SQL syntax documentation.

"lcuv_empower_v3_results_peaks_custom fields"

Lecuv Empower V 3 Inje

Br
amjection S 3
g et catige Lecuv Empower V 3 Inje
oo Details -
own - Custom Fields
O vessel Artifact
"" "" t“ Leuv Empower V 3 Mel
R AN - Instrument Columns
custon_fields
T LC-UV Empower IDS v4
user O nane Lcuv Empower V 3 Me{
prias s ‘The following describes the additions and changes made to the LC-UV Empower Instrument Custom Fi€
DS v3
e + Removed results +].peaks +]..suitability ,and the data moved to the Leuv Empower V 3 Me|
— resutts (o] pesks ] leve
i Instrument Setups
© This has led it (o] peaks ) suitabi _tields ,as itis
identicalto results [, peaks ). custon_fields
database i e Leuv Empower v 3 Mef Results
e s st ) Processing ‘Took 1.139 seconds, scanned 6.93 kB.
project O nane. uuid parent_uuid key
Leuv Empower V 3 Mef  { ‘ €693c772- bdba 2a5c1d99- 56a2 Percent_ww_|
+ Added . fields 101D i
© 8B . N Processing Parameter] |5 | 456201 cf- dea6 36f2a10a- 4082 Percent_ww_
ey Integration Custom Fie
somple Od‘m 5 3] bd755cc9- 066a fe7344fe- €849 Percent_ww._|
. Leuv Empower V3 Mel 4 624a5332- le0d b64bc65b- 43ce Percent_ww_
roperties s g
St Processing Parameter 5 4c78b866- Oade 23942aff- 853f Percent_ww._|
B System Suitability Cus| g 5fa5fo7c- 41ee 5f485das- daf6 Percent_ww _|
e s Fields 7 7238ed62- bas3 10b383¢8- 2438 Percent_ww_
processing _ _
Lo Empower V3 Rel 8 Obeld7db- 6a80 fe7344fe- e849 Percent_ww_|
. 9 35a262b0- 9f3e b64bc65b- 43ce Percent_ww._|
S 3 e Louv Empower V3Res 10 45245f9a- 57b6 23942aff- 853f Percent_ww_
st 3! Custom Flelds 11 49328clc- 154a 5f485da8- daf6 Percent_ww_|
s “Custon_fields":
channel ¢ 12 16eaed59- b098 10b383e8- a438 Percent_ww._|
e segec "key" :"Analys is_Number", Lcuv Empower V 3 Res
sample “S::“g i Peaks 13 2aa28b16- 4950 fe7344fe- e849 Percent_ww._|
Oditution “value_data type 14 9866197f- 7877 b64bc65b- 43ce Percent_ww_|
py e e ) ! Leuv Empower V3Res 15 b044edb6- a20d 23942aff- 853f Percent_ww_|
O : Peaks Custom Fields | g0 = o Pe—
O vessel - Removed method ) and method (2] as nested ]
Lcuv Empower V 3 Results
Peaks Suitability : -

Custom Field:

O
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https://developers.tetrascience.com/docs/understanding-ids-sql-tables

Redshift/Snowflake Support and Evolving to LakeHouse

Federated Data Warehouse strategy

Analytics Al/ML
Hh+ableau PSpotfire @@ @ 1 datagrok

| "l pandas  SQL

Informatics Applications

Veeva W [

Consumers

Access Controls

S .
Data Warehouse g‘o'ssnowfloke .Redshlft

—-—E T -l
Data Lake
Tetra Cell Culture & | Chromato- Fihaneial Supply
Scientific Data Cloud™ Fermentation | graphy Chain

Supply Chain ...

Non-Scientific Data

Unified
Data
Core

Domains Scientific

Raw Instrument Data External Collaboration | [ Assay Analysis Results
“ Complex Software CRO/CDMO * AFLOWI0
ORACLE
SIEMENS
’ ' G,,!,d,,a© :_4% ' NETSUITE

Assay Context & Design

Systems
of Record

Native support of Redshift and Snowflake
supporting federated data access to fit seamless
with customer’s existing data infrastructure

Analytics Al & ML

ii}*—ub\evﬂu m|fIOW
9 Spotfire (% < databricks

Admin & Search Integration

900 2 Benchling

O= o3 2 Blovia

: Sk
idbs Segsnowflake
tetrascience.com an agemaker
. Security Transformation Data Access
=
15
5 . . %» E] PI spaik |3
[=4
2 A Sparl
L Cognito Tetra Pipelines Storage Search & Redshift
= Gateway Download
S \
&
< Catalog Enterprise Data Lake House of Scientific Data
= (Encryption at Rest and In Transit) &
= [|¥] BE
5 =| ©
= Instrumem Extema DELTA LAKE
DS Harmomzed
) Ske Seran Experiment Collaborator | e"’:t’faf;
Assay Data

Scientific Data Cloud

Releasing scientific data lakehouse in
mid 2024
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