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Copyright and Disclaimer

A Copyright © 2025 GGA corp. All rights reserved.

o This presentation and/or any related documents contains statements regarding our plans or expectations for future
features, enhancements or functionalities of current or future products (collectively "Enhancements"). Our plans or
expectations are subject to change at any time at our discretion. Accordingly, GGA Corp. is making no representatio
undertaking no commitment or legal obligation to create, develop or license any product or Enhancements.

o The presentation, documents or any related statements are not intended to, nor shall, create any legal obligation
upon GGA Corp., and shall not be relied upon in purchasing any product. Any such obligation shall only result from
written agreement executed by both parties.

o In addition, information disclosed in this presentation and related documents, whether oral or written, is
confidential or proprietary information of GGA Corp.. It shall be used only for the purpose of furthering our business
relationship, and shall not be disclosed to third parties

B B E R B Copyright® 2025 GGA Corp., Al rights reserved.
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3DEXPERIENCE Cloud Security & Privacy Overview

Eassault Systemes Commitment

A
A

Security and privacy are core to the SDEXPERIENCE® platform supporting trust and compliance
globally.

ISO/IEC 27001:2017 & ISO/IEC 27701:2019 certified Information Security & Privacy Management
System (ISPMS).

Built on principles of confidentiality, integrity, availability, and accountability

Key Highlights

T T T> To o I

Governance: Centrally managed ISPMS with continuous audits and improvements.

Standards: OWASP, NIST SP 8063, ISO/IEC frameworks guide security practices.
Authentication: 3D Passport with SSO, MFA, and strict access control.

Data Protection: GDPRcompliant; roles as Controller & Processor clearly defined.

Operational Security: Multi-layer approach (SaaS, PaaS, laaS) with encryption, aniDoS, and
vulnerability management.

Incident Response: 24/7 monitoring via SOC, SIEM, and robust BCP/DRP for business continuity

B B E R B Copyright® 2025 GGA Corp., Al rights reserved.
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A Structur€uided Discovery of PPDBL1 Interaction Inhibitors: Peptide Design, Screening, and Optimization via
Computatiedided Phage Display Engineering, Journal of Chemical Information and Modeling, 2024

A Biophysical mechanisms underlying téfidtiognl modulation of gating changes and resurgent current generatio
human Navl.4 channel, Pesticide Biochemistry and Physiology, 2024

A Collageivinding peptides for the enhanced imaging, lubrication and regeneration of osteoarthritic articular cal
Biomedical Engineering, 2022

A Imaging the Cytokine Receptor CXCR4 in Atherosclerotic PlaqueaRithA68&a] Agent on Computer Simulatic
Approach, Journal of Clinical and Cellular Immunology, 2022

A In silico and in vitro studies of TahirrgguaXihayNRICM101) on FNE-1binduced Human Lung Cells,
BioMedicin@022

A Helicobacter pylori Targets in AGS Human Gastric Adenocarcinoma: In Situ Proteomic Profiling and System:
ANTICANCER RESEARCH, 2022
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Discovery Studio

Small Molecule and Biologics Lead ldentification & Optimization
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DISCOVERY STUDIO = SIMULATIONS FOR DRUG DESIGN

Modeller
Small Molecules Design ey e

of Spatial Restraints

NAMD, HILLNOLS

Scalable-Molecular Dynamics

UGsF

University of California
San Francisco

f{»-

A 8 80 L viry g Screening

Library

Enumeration & IMasisachuzetts
i nstitute o
Analysis sermsrodead

ADME and
Toxicity

Fragment
Replacement

Pharmacophore
Profiling

Scaffold
Hopping

DS SESrEEs
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Bioinformatics Cheminformatics

Small Molecules
Lead Optimization

Small Molecules
Lead ldentification

Biologics
Lead ldentification

Biologics
Lead Optimization

Molecular Dynamics and Simulation
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. I Target Selection
' | Homology Modeling
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¢ | rotein Engineering
' Genomics J Virtual Screening
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| Protein Developability A, Structure & FraqmePBased Design A
\' ProteinProItein Docking y ' Pharmacophore Modeling .
r F | |
' Immunogenicity ' QSAR
/‘ r Library Design, Diversity & Pareto Analysis
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Best Validated Science30+ Years History NAMD,,..........

A Forcefield simulationsCHARMmMm

Modeller
A Forcefield simulations: NAMD P Compmraty i
A Protein homology modeling: MODELLER
AProteinprotein docking: ZDOCK
A Protein aggregation & viscositggMap SCM

University of California
San Francisco

A Pharmacophore: Catalyst

A And Many more novel, internally developed, pe
reviewed scientific algorithms '

Mir o
T \(-fﬁ accelrys

B B E R B Copyright® 2025 GGA Corp., Al rights reserved.
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Agenda

Al in Drug Discovery

S B B[R 24 {37 Copyright© 2025 GGA Corp., All rights reserved.
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THE DI SCOVERY BOTTLENECK

N
Y oy

Thousands of Biologics
To find a viable candidate

¥
5+ Years “Ye—z
Average time spent in discovery R? n

4,000 Compounds

To find a viable candidate

DASSAULT
oo N DS SUSTEMES
B B E R E{iI Copyright®© 2025 GGA Corp., All rights reserved.
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GENERATIVE THERAPEUTICS DESIGN PROCESS

Head of Research

Define project goals;
track project progress

Molecular Modeler

Explore new targets;
build and publish 3D
predictive models

Data Scientist \

Virtual

Medicinal Chemist
Create virtual designs

Medicinal Chemist /
Project Team

Assess synthetic
accessibility

Decide which compounds to
take to the lab

Prune

i

( Repeat

Score

T

Real

Medicinal / Synthetic Chemist
Synthesize and register

Biologist
Screen

compounds and
register results

Test
Train and publish
ML models \_/ \
Automated 4eaining of Analyze
ML models
Test Generate
DS SiSrévies

B B E R B Copyright® 2025 GGA Corp., Al rights reserved.
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COMPREHENSIVE SOLUTION FOR EARLY DISCOVERY with

Build Machine Learning
a Models a

Search

Build 3D
Prior Art a Models

Discovery

Experimental
knowledge

Model Report for FPR1_IC50 version 1

[Tvpe [Target] Algorithm [roC [Accuracy [Precision [Recall |
|Classification|IC50_|Bayesian - Chemistry|0.8234/NaN|0.8175/Nal|0.3609/NaN] 0.6154/NaN|

Training Set
Confusion Matrix

Actual\Pred i i_Active
Active 48 |30
not_Active |85 467

Machine Learning
Workbench

The Public Cloud Biosphere and Materials

3DEXPERIENCE
Retrain Machine Analyze V+R Results Test
Learning Models (SAR) Compounds
) Scientific

Model Report for FPR1_IC50 version 1 book
[Type [Target[Aigorithm [roc [Accuracy _[Precision[Recal |
[Classification|IC50_|Bayesian - Chemistry[0.6234/NaN|0.8175/MaN[0.3608/NaN]0.6154/MaN|
Training Set
Confusion Matrix
Actual\Pred. | Active| not_Active|
Aclive 43 30
not_Acfive |85 467

Insight for
Research

- S B B[R 24 {37 Copyright© 2025 GGA Corp., All rights reserved.

Generative Therapeutics
Design

Make & Register
Compounds

Molecule
Design
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DISCOVERY STUDIO SIMULATION

Bringing 30+ years of molecular modeling and therapeutics design to 3DEXPERIENCE Cloud

o
L
LU

3DEXPERIENCE

Discovery Studio Discovery Studio Simulation
Onpremise application SaaS 3DEXPERIENCE Platform
Expert users working with a rich client Simple access to Rgiformance cloud computing
Shareable user licenses Regular updates and new scientific functionality

Industry process fotireyond an application
Easy install of rich client, familiar to expert users
Named user with ushgsed licenses

D?S DASSAULT

o N SUSTEMES
B B E R E{iI Copyright®© 2025 GGA Corp., All rights reserved.
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DISCOVERY STUDIO CLOUD

Powered by 3DEXPERIENCE SaaS Cloud

3DEXPERIENCE®uUd

Calculations performed in secure public  paterials Management &

resources
Protocol input files and job parameter
are uploaded ®DEXPERIENCIBud

Protocol input files and job parameters
are uploaded t8DEXPERIENCBud

/ Analyze results

Discovery Studio Simulation Client
installed on user machine

Set up molecular systems and
experiment in client

D?S DASSAULT

o N SUSTEMES
- S B B[R 24 {37 Copyright© 2025 GGA Corp., All rights reserved.
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DISCOVERY STUDIO SIMULATION

Benefits of SDEXPERIER®Ed EASY TO

{é} INSTALL & DEPLOY

i

FAST
DELIVERY & .’.‘L@

\A\ L/

N

REDUCES COST OF
OWNERSHIP & @

PREDICTABILITY

< 3
SCALABEL TO {é}'
USERS & USAGES %

LIMITED
IT MANAGEMENT

g%ﬂﬂﬁﬁ%lﬂ 20{i7 Copyright© 2025 GGA Corp., All rights reserved.

AVAILABLE 24/7
EVERYWHERE

! SECURED &
[a) ALWAYS UP TO DATE

ENTERPRISE
INTERGRATION

D?S DASSAULT
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AVAILABILITY OF DISCOVERY STUDIO SIMULATION

3DE Platform O @) O
Discovery Studio Simulation (@) O X
Generative Therapeutics Design (@) X (@)
Insight for Research O (@) O
Job Management @] @) @)
Molecular Design O O O
Scientific Notebook O O O
Scientific Search Intelligence @) (@) O
Scientific Settings and
Administration = = =
Materials Management O O O
Machine Learning Workbench @) O X
O

Reaction Planner X X

e == - /=D DSHUDSITEMEDS

g LB B[R B {7 Copyright© 2025 GGA Corp., All rights reserved.
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Al in Drug Discovery

Comprehensive Applications in Small and Biological Drug Design

3D Modeling, Simulation and Al Prediction Al in Small Molecule Design

Discovery Studio Simulation Machine Learning Workbench

Use Al strategies to design protein binders

Data visualization and Analysis

"B"‘
. = .
Insight for Research ]- ao Reaction Planner

4

Visualize your data and connect it
to physics-based models.

‘K S B B[R 24 {37 Copyright© 2025 GGA Corp., All rights reserved.

Train ML models with your
experimental data.

Automate the virtual creation,
testing and selection of drug-
like compounds using ML
models and scientific
methods.

Al-based retrosynthesis
prediction tool

D?S DASSAULT

SUSTEMES
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* KA Kk K K * A Kk Kk K

*x kK

2023 SP1 2024 2024 SP1

Y Major enhancements

Y% Minor enhancements

‘K LB B[R B {7 Copyright© 2025 GGA Corp., All rights reserved.

2025

* ok ok kX

A
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DRUGTHERAPEUTICDESIGN

What Therapeutic Do You Have?

Biological Therapeutics (Biotherapeutics)
Recombinant proteins
Monoclonal antibodiesplecifics, antibody dragjugates (ADC
Antibodiike modalitiesg.darping
scFvand nanobodhyased CARCElls
Vaccine design

4

)

CCDC
e Virtual drug design platform e
set to accelerate drug prm—
discovery e

D?S DASSAULT

o N SUSTEMES
‘Eﬂﬂﬁﬁ%lﬂ 20{i7 Copyright© 2025 GGA Corp., All rights reserved.
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DE NOVO DESIGN OF PRGBRINING PROTEINS

Interface
hotspots

Watson et al. De novo design of protein structure and function WRiidhiffusion Nature (2023).
g?ﬂﬂﬁﬁ%lﬁ 20{i7 Copyright© 2025 GGA Corp., All rights reserved.



https://www.nature.com/articles/s41586-023-06415-8
https://www.nature.com/articles/s41586-023-06415-8

Generate protein scaffolds from a template structure REiDdfusion

RFDIfiPDL1_binder_desidsaturevolume620,pages1088.100 (2023)
RFDIiffPDL1_binder_design (Discovery Studio)

#

Binder

Select hotspot residues for binder design

MET193
4 a
‘ PDL1
TYR134

Document5202
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Parameter Name Parameter Value Binder Mean pLDDg87O .
Template Scaffold PD-L1_RFDIiff.5045 0 Sequence Iength' 94 residues
~ Use Hotspots True
' 5045_0:Hotspot Residues
Number of Designs 10
Diffusion Time Steps 50 . . . .
Design Configuration ## This file is for the "Generate Protein Scaffold” ¢ A:17145 Generate a pOtentlaI binder contalmﬁg Bsidues

23 Model Weights Complex Base 60100 A Targeting hotspesidues 1¥45 from chain A in the template.
=y B0 1R 2y 11 Copyright© 2025 GGA Corp., All rights reserved.


https://www.nature.com/

Generate protein sequences forlRBinder

structure_name i T seed overall_confidence ligand_confidence seq_rec sequence
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PDL1_RFDiff 73

PDL1_RFDiff 77

PDL1_RFDiff 35

PDL1_RFDiff 27

PDL1_RFDiff 29

PDL1_RFDiff 8

PDL1_RFDiff 25

PDL1_RFDiff_49

73

77

35

27

29

25

49

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

111

111

111

111

111

111

111

111

0.3968

0.3963

0.3939

0.3931

0.3926

0.3923

0.3919

0.3906

0.3968

0.3963

0.3939

0.3931

0.3926

0.3923

0.3919

0.3906

0.2735

0.2511

0.2422

0.2466

0.2287

0.2466

0.2511

0.2466

AVEEARRRLEELLERARRELERLLARVAAAAPAELDALTDEFLLALSRLR]
DPEIAEEMRRRTEELIRRALAEFDAAVRAKLAAAA

AAAAARAELDALLAAADATAAALLAAVAAAAPAELTALRDAFMLALSDLA
ARDPALAAEFRARTEARIRRWLTEFDAAVRAKAAAAA

MEEEARRRLEELLREFEERLRRLLARVAAADPAELDALRDEFLLAISELSH
YPELAEEFRRRLEEAIRRAQREFDAAVRAHLAAAA

AAAEARARLDALLAEAEATARRLLERVAAAAPEELDALRDEALLAVSRLR
EHPDLAAEMRERTEAAILRWLREFDAAVRAKLRAAE

SMEEARKKLEELLEEAERRLRELLARVAAAAPAELDALTDEFLLALSELSI
YPEIAEEARKKTEELIRRHVEEFTAAVRAKRAAAA

ATAEADARLDALLAAADAAAAALLARVAAAAPAELSDLRDEAMLAISRLR
ADPARAEEFRKRTEERTLEHLRALDAAFRAHAAAAA

SAAAAEARLDALLEAADAAAAALLARVAAAEPAELGALRDEFLLAVSDLA
EDSELAAEFRERTEARIDQWFRDFDAAVRAHAAAAA

MEEEARRRLEELLRRAEEEHRELLERVEEAELEELPELKNEFMLALSRLF
YPELAEEMRRRTRELILKMTREFIEAVRRKREEAK

Sequence length: 94 residues

S B B[R 24 {37 Copyright© 2025 GGA Corp., All rights reserved.



Predict protein structure for 2D Binder

AlphaFold3 Confidence: RFDiffStructure Prediction Confidence:
A pLDDP 90 (Very High) A MearpLDDE 93.44
: A ipTM=0.91

A pTM=0.91

Model Confidence: PD_L1_RFDiff_73 chain A . . i
Predicted Aligned Error: PD_L1_RFDiff_73

Confidence
Moderate

Error (A)

@ Very High

pLODT
o
—o—0
——
00—
—
—
Aligned Residue Position

RMSDO0.492934

© Dassault Systemes | Confidential Inforh2#B84(2Q25ref.: 3DS

Scored Residue Position

PDL1 binder_desigAlphafold®

PDL1_binder_desigREDIff Lower RMSD indicates closer structural alignment between designdeRbitiesidenrd

Alphafold3

25 o
B B E R E{iI Copyright®© 2025 GGA Corp., All rights reserved.
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DRUGTHERAPEUTICDESIGN

What Therapeutic Do You Have?

Small Molecule Therapeutics
Chemical compounds
Small molecule inhibitors
Small peptides

CCDC
e Virtual drug design platform e
set to accelerate drug prm—
discovery e

D?S DASSAULT

o N SUSTEMES
g%ﬂﬂﬁﬁ%lﬂ 20{i7 Copyright© 2025 GGA Corp., All rights reserved.



On Premise

Mame ve. Properties

-~ AHEHEEEE EEE
5...... =

PharmaDB Profiling

A Rapidly screen libraries of ligands

against multiple pharmacophores
Predicting protein-drug off-targets (side
effects)
Repositioning/repurposing existing
drugs
In silico target fishing

mmmmm

Document5202

A PharmaDB
A Validated in collaboration with Prof. Rognan at University of Strasbourg*
A Derived from the scPDB (http:/bioinfo -pharma.u-strasbg.fr/scPDB)
A More than 40,000 validated models
A Classified using Kyoto Encyclopedia of Genes and Genomes (KEGGBRITE

© Dassault Systemes | Confidential Inforh2#B84(2Q25ref.: 3DS

* Kellenberger et al, JChemlInfo Model, 2006 , 46, 717-727

27

DS SESrEES
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http://bioinfo-pharma.u-strasbg.fr/scPDB
http://bioinfo-pharma.u-strasbg.fr/scPDB
http://bioinfo-pharma.u-strasbg.fr/scPDB
http://bioinfo-pharma.u-strasbg.fr/scPDB
http://bioinfo-pharma.u-strasbg.fr/scPDB

What If the hit has multiple targets?


http://bioinfo-pharma.u-strasbg.fr/scPDB
http://bioinfo-pharma.u-strasbg.fr/scPDB
http://bioinfo-pharma.u-strasbg.fr/scPDB
http://bioinfo-pharma.u-strasbg.fr/scPDB
http://bioinfo-pharma.u-strasbg.fr/scPDB

ent5202

ult Systemes | Confidential Inforh2a#éf2Q25ref.: 3DS_Docum:

© Dassal

29

On Premise

SBD: Fragment -Based Design Methods

A GROW
Reaction-based in situ ligand enumeration

E.g., Amide synthesis, Esterification, Hiyama, Kuyama, Negishi, Stille, Suzuki,
Williamson Ether

Pre-filtered sets of reagents selected from ACD

A REPLACE
Fragment based in situ isostere replacement
E.g., scaffold-hopping, R-group replacement
Pre-filtered set of 1.5M fragments generated from SCD

7S sossau
B B E R B Copyright® 2025 GGA Corp., Al rights reserved.
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Reaction -based in-situ Ligand O

¥

Pick where to
perform reaction(s)

-

Uses protein pocket to
guide selection

Optional: Choose any
required interactions

-

Optional: Choose flexible
residues

On Premise

ptimization

Choose reaction scheme(s) ]

A

Choose reagent libraries ]

T

Optional: Choose
Conformation sampling only
or full minimization

Pareto sort results by

interactions, Lipinski
violations, receptor bumps
BOE GSBHNFOU
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On Premise

Fragment Based In-Situ Substitution

,»e:ﬂ%_.? T, —

Pick where to ' Choose fragment library

perform replacement types

: | % (Or supply your own)

Ontional: Use protein Optional: Choose fragment
pocEet to Quide Spelection similarity properties + cut -off

)

- 3 !
7/ e y ; l
\ § \\ y

Optional: Choose
Conformation sampling only

Optional: Choose any or full minimization

~

required interactions

4» > -, Pareto sort results by
Optional: Choose erX|bIe _interactions, Lipinski
e violations, receptor bumps

BOE GSBHNFOU

<

K



Document5202

© Dassault Systemes | Confidential Inforh2#B84(2Q25ref.: 3DS

32

Fragment -based design of the BRAF inhibitor  vemurafenib .

First fragment -based drug ( Zelboraf ) approved in 2011!

@ Fragment
HN growing
N
N
H

N
4 5 (Vemurafenib)
Unselective, weaklly BRAF (V600E) ICsg = 31nM
potent fragment hit High degree of selectivity
(ICs0 > 100uM) against other kinases
PIM-1ICq, ~ 100eM PIM-1 ICs, > 100eM

Swen Hoelder, Paul A. Clarke, Paul Workman, 2012

D?S DASSAULT

o N SUSTEMES
g%ﬂﬂﬁﬁ%lﬂ 20{i7 Copyright© 2025 GGA Corp., All rights reserved.
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O n P re m |Se ADMET Absorption Model
AD |\/| E Descn pto IS iﬁfl‘ﬁiﬁgifbii‘;”;?:!:’ﬁdfi‘ii;iiﬁ;’;:fﬁim T e R A e
_ NN RS
Used theQSAR modelt estimate a range of s o\ %%@%@& )“"X) )
ADMET related properties for small molecules. ’ BN > o Sl ¢
The following properties, and classes of : . : I
properties, can be computed: s .

AqueOUS SOIUblIlty ADMET_PSA_2D

Blood-Brain Barrier Model

A
A Blood brain barrier penetration (BBB) AR R g B T
A Cytochrome P450 (CYP450) 2D6 inhibition. R
A Hepatotoxicity .

AN
A Human intestinal absorption (HIA) f\ﬁ\v

=2 L |
A Plasma protein binding - 3 “;’) p

! =

ADMET_PSA_2D

D?S DASSAULT

Lo N SUSTEMES
B B E R E{iI Copyright®© 2025 GGA Corp., All rights reserved.



On Premlse ADMET Absorption Model

ADME DeSC” pto Is iﬁi‘ﬁiﬁgi115‘;”;;0:25&?i‘i&i&iﬁ:ﬁﬁ:w e
. NIV RN
. Used theQSAR modelt estimate a range of N rm‘*%y;)\;
ADMET related properties for small molecules. ‘ N "5;&)
The following properties, and classes of ) .

The limitation of ADME descriptor tools in Discovery Studio on-premise is that they cannot
optimize for multiple TPP profiles simultaneously and provide no guidance on how to

modify compounds to meet those profiles.

(% .. : I‘A apt “ :
A Hepatotoxicity r ( ( i
g . . : 5. hay WAANY
s A Human intestinal absorption (HIA) : Q, o e
A Plasma protein binding - S
SR

-40 -20 1} 20 40 B0 80 100 120 140

ADMET_PSA_2D 7
34 DS DASSAULT

oo " SUSTEMES
B B E R E{{iI Copyright® 2025 GGA Corp., All rights reserved.



Can we use Al for optimization?



Generative Therapeutic Design
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Al in Drug Discovery

Comprehensive Applications in Small and Biological Drug Design

3D Modeling, Simulation and Al Prediction Al in Small Molecule Design

”
2 1
Discovery Studio Simulation b:‘) Machine Learning Workbench

Generative Therapeutics Design

Automate the virtual creation,
testing and selection of drug-
like compounds using ML
models and scientific methods.

=
= .
]-%; Reaction Planner

‘Eﬂﬂﬁﬁ%lﬂ 20{i7 Copyright© 2025 GGA Corp., All rights reserved.
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Generative Therapeutics Design (GTD)
Design Workflow

Redefine TPP

Redefine Experiment Settings

Initiate Study: Define Target Product Prefile Initiate Experiments Analyze Results
A Optimize SensA tOptiitryi z e
A Optimize SpecA fGeneryat e
A Optimize ADMEA Filter

A Score
Bu!ld byDS Slmulatpn . Output ana byDS Simulation/Reaction Plarner
Build byDS Simulation byMaterials Management/Scientific Notebook
Build byMachine Learning Workbench y g

D?S DASSAULT

o N SUSTEMES
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Generative Therapeutics Design (GTD)

GTD combines data science, machine learning (ML), cheminformatics and structure-based modeling to explore

chemical space and automate the virtual creation, testing and selection of novel compounds.

1775 3DEXPERIENCE | 3DDashboard BIOVIA Users Home Page v

(':\/\ ( Computational Chemist o X

effMa g
Ds-R1132101124002. & © +

BIOVIA - e Therapeutics Design - Home Q 2?2 #»

o' Generative
O Therapeutics Design

Discovery Studio
Simulation

Generative " B ; _
L Job Manager Thera peutics : PI’O]eCt
Machine Learning ~O' Materials DESig n ot l

‘ ] o

Workbench PAl)® Management
o

~

Insight for Research

ﬁ
0
Q=Y
‘?ll D

v

Accelerate drug discovery with

: @): ﬁ.‘ '@‘r; 5;%‘
&

2 d
8 y b
, . Al . i Studies
Molecular Design g@|  Scientific Notebook : !
Il -

1 2 o \

Scientific Search ot | Scientific Settings _

Intelligence oy Administration _— . TRHoE0

’ i ‘ —p | Experiments

‘ . 3 weeks ago

’ 3 Open

’ £+ Administration ‘

Content & Knowledge Social Networks

@ UserAssistance ¥ Communities

@ What's New 7
DS SiSreries
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Training Materials
Selective Estrogen Receptor Modulator

ATwo different subtypes of ER have be

AERU and ERD share appr ox-acihseguericy 97 %
identity in the DNA-binding domain and about 56% in the ligand-binding
domain

A The main difference of the ligand-binding domains is determined by Leu
384andMet-421 in ERU, whi ch -38aadlle-373,1 ac e d
respectivel vy, i n ERD.

7S sossau
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Document5202

© Dassault Systemes | Confidential Inforh2#B84(2Q25ref.: 3DS

42

1. Check For Protein Sequence Similarity
Conserved vs Non-Conserved Residues

Discovery Studio Simulation Client

File Edit View Chemistry Structure Chart Scripts  Tools Window

TRV S | I -

Recepid
x !

Tools [

Build and Edit Hucleic Acid
Build and Edit Protein

Ciuery Online Databages
Frotein Report and Analysiz

Chain and Domain
Gaps

Features
Strand
Rename Sequence...

Alignment
Secondary Structure

Translation...

Link Seguence a-nd Structure...

v

v

TR

Frepare Protein

Show Sequence

Ctrl+Q

Search Sequences by Similarity
Align Sequences and Structures

Show Annotations

Analyze Bequences

Analyze Protein Conservation Pattern

Superimpos Proteing I

Superimpose by: Sequence Alignment -
Feference Protein:  2HVY

Sequence Algnment:  2nyT

L geate ey TeiTET

:

Yiew

Show C-41pha Monitor
Show Feport
To superimpose a large set of proteing vse the following tool.

Align and Superimposs Proteins. .

superimposs the stuctores.

k-

Alternatively, vse Alisn Stictures to align the protedn sequences based on their stroctural simdlarity and

#lam @ o-.o
. [ L Fil ET) I i el I Tl L & I < |
e 207 [SPEQLVLTELEAEPPHYLESRPS APFMEA LADEEEMEM I SWARENPGEVELS LFDQWRLLES CWHMERLMMGLMWRS IDEPGEL IFA
e~ 718 ALSLTADQMES ALLDAEPPHL YSEVDPEMMGEET NBEDREL VEMERW ARR VP GEVDETLHDQVHLEES AWLE IBMEGEEWRSMEHPGELLFAPNL
100 1 10 fi 130] fi T4 1 T50[ fi 180] 7]
vy PDLVLERDEGECHE G EDMLLETTSRERELKLAHEEYLCHEAMILLNSEMES S
78 LLDRNEBGES VECHVEMN BLATSERFRMENLOGEEFVCLESHILENS GVYMENH IHRMLDEMTDTL IHEMARAGLEL QQOHBRL ABEL LUHES HI
0] M o TR o0 TR T PR T 1 N
07 SHWMRHASNECHEEDN CENEVPVYDLLLEMLNAHVL
%78 REMSHECMEHEysEsDELLEMEDA - - - - - - - - - - - - - -
10] 20| 30| 40| 50] 0]
W
{718 3 IEYSEY P G L N H Al
- - O T S T ™ A - A T T
vy C E W SM]
L] i H] L HQ
20| Zm| 20|
27
e

ERalpha: 7UJ8
S B B[R 24 {37 Copyright© 2025 GGA Corp., All rights reserved.

Sequence identity = 53.9%
Sequence similarity = 79,4

ERbeta: 2NV7

25

DASSAULT
SYUSTEMES




Document5202

© Dassault Systemes | Confidential Inforh2#B84(2Q25ref.: 3DS

2. Protein Structure Preparation

Discovery Studio Simulation Client

File Edit View ChemistrySequence Chart  Scripts  Tools  Window
RER I IEE |

Simulation Receptor-Ligand Interactions Pharmacophores
“re B R E ® 726 Ef 0 @ [Diglystle. w1 Nonbond!
Tools B]  Files ?

Enild and Edit Hucleic Acid H
Build and Edit Protein v

Before Preparation

Cuery Online Databams 7
Protein Report and Analysiz

Sp].ll Chains
Al Protein  Mon-Protein

Manual Preparation

Create a Protein Report to identify the missing atoms and residves in a protein and o view a summary of
the protein strocture.

Clean Protein

Show Clean Report

Inzert Loop...

Prepare Proteins - X

Graft Loop... Parameter Name Parameter Value
Input Protein Molecules 7UJ8 Visible
~ " Build Loops True
Loop Definition SEQRES
Protonate Protein Flexible Stem Residues 0

Predict pK of the titratable residues and protonate the protein at given pH according to the predicted pK Maximal Loop Length 20
valuges. Use CHARMm Minimization  True

o : J
Caleulate Protein Ionization and Fesidue pK... Protonate o o

; ) > Advanced
Modify Protonation State... Remats Exscution Category singlecare

T —— Job Descrption Prepares imported protein strctures) forfur. After Preparation

Prepare Proteins... () Show Parameter Help

Search Sequences by Similaity O Y J | Cumdl = D?S SGSTEMES
B S\ B E R B {17 Copyright© 2025 GGA Corp., Al rights reserved.

Manage Conformers...
Remumber Sequences...
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3. Protein -Ligand Molecular Docking

Discovery Studio Simulation Client

File Edit WView Chemistry Structure Sequence Chart Scripts Tools Window Help
Mumrawm$s ]

Simulation Receptor-Ligand Interactions 93 %1e 15 Tev o -3 Small Molecules | X-ray | My Tools

G B EE - X2XHB [3) Displar Stle.. w | Non-bond Inberactions..

Tooks (] Files [ B[] D8 Weloame [ | s B

Tigw Interactions 2 v B & <Cels
Define and Edit Binding Sie | 2 v '; . TUlB
Define Receptor: 7UT8 D
Define Site

The cavity method works best f you use Add Hydrogens first.

From Receptor Cavities

From PDE Site Records

From Current Selectinn

Change Site Size

+ Expand - Contract

Step through Binding Sites.

F + ¥

Show/Hide Bite Spheres

Show/Hide Residves Outside Spheres
Fragment Based Design 2

@ s CCLatm

8 % GapsinChain
8 7 Protein Groups
8 % Lligand Groups
B @ s80_Site_Sphere

¥ A

Dock Ligands 2
Lead Optimization 2

IDock Ligands I 7

se Prepare Lizands and Prepare Proteins before docking and the Define
and Edit Binding Bite tool to identify the binding site.
High-Throughput Screening

Dock Ligands (LibDock)...

Diock Ligands (GOLD)...

Docking Optimization

Dock Ligands (CDOCKER)
TR0, L1g "

0 M Ao
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4. Publish 3D Model to GTD (software A web)

ent5202

model for GTD optimization
A Il mprove sensitivi
A 1 mpr ove dametoptinizaton

Publish to online Repository
__Sma.llMolec:nla

todel Repositons banagement 7

ERalpha: 7UJ8 ERbeta: 2NV7 Publizh to the Model Reposiiory.

Fublish Pharmacophore to Model Eepository...
Fublish Dacling to Model Repository. .
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ER inhibitors

e O
Xy = O Xy

J l
|

17bete&stradiol 4-Hydroxytamoxifen Tamoxifen

A Tamoxifen has become the treatment of choice for women diagnosed with all stages of hormone
responsive breast cancer.

A 4-hydroxytamoxifen has more than 100 times higher relative binding affinity than tamoxifen. If its
OH group is eliminated or its position is changed the binding affinity is reduced.

D?g DASSAULT
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Generative Therapeutics Design (GTD)
Design Workflow

Redefine TPP

Redefine Experiment Settings

Initiate Study Define Target Product Profile Initiate Experiments Analyze Results
A Optimize SensA tOptiitryi z e
A Optimize SpecA fGeneryat e
A Optimize ADMEA Filter

A Score
Bu!ld byDS Slmulatpn . Output ana byDS Simulation/Reaction Plarner
Build byDS Simulation byMaterials Management/Scientific Notebook
Build byMachine Learning Workbench y g

D?S DASSAULT

o N SUSTEMES
‘5 S B B[R 24 {37 Copyright© 2025 GGA Corp., All rights reserved.



Document5202

© Dassault Systemes | Confidential Inforh2#B84(2Q25ref.: 3DS

48

Generative Therapeutics Design (GTD) Workflow

Build a predictive
model

GTD offers four categories of
model: Target, Anti-Target, ADME,
and Toxicity.

GTD allows you to build your own
models based on SAR data.
(Machine Learning Workbench)

B B E R B Copyright® 2025 GGA Corp., Al rights reserved.

Create a project

Create a study and
define a TPP

Create and run an
experiment

Further
optimization
needed?

Download molecules

Top-level organizational element.
Each project contains one or more studies.

A study defines the Target Product
Profile (TPP) for a group of experiments.

The Target Product Profile (TPP) is a collection of
predictive models for:

A Targets

A Anti -targets

A ADME

A Toxicity.

D?g DASSAULT
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Define Target Product Profile (TPP) in study

Home / Project of 08/04/2021 at 14:3

PR

il Summary € Target product profile

Targets

Q
*MAO_Model

Toxicity

Q y}. I Q

‘Eﬂﬂﬁﬁ%lﬂ 20{i7 Copyright© 2025 GGA Corp., All rights reserved.

Acetylcholinesterase Aerobic Biodegradability
Acetylcholinesterase Acetylcholinesterase plC50 RF Aqueous Solubility 10uM MPNN Ames Mutagenicity
Acetylcholinesterase plC50 RF Acetylcholinesterase RF Aqueous Solubility 100uM MP... CYP2D6 Inhibition
Acetylcholinesterase RF Adenosine A1 receptor Blood Brain Barrier Developmental Toxicity Potential
show selected (1) » show selected (0) p show selected (1) » show selected (0) p
DS SOSTE
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https://www.youtube.com/watch?v=3zP01xdcfO0

Tallor-made compounds

N QU S N TN N Target Product Profile
XY % j\\o L SRR O 9

Target Activity

<y Anti-Target Effects

N | ” !'_‘m
<> | ~ e

7EWL\L [[\ll“l ﬁjj L\TlLTi Solubility
ik Yo, Ay e Toxicity
N S A0 .

i

ﬁ
EVALUATE THOUSANDS
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Generative Therapeutics Design (GTD)
Design Workflow

Redefine TPP

Redefine Experiment Settings

Initiate Study Define Target Product Prefile Initiate Experiments Analyze Results
A Optimize SensA tOptiitryi z e
A Optimize SpecA fGeneryat e
A Optimize ADMEA Filter

A Score
Bu!ld byDS Slmulatpn . Output ana byDS Simulation/Reaction Plarner
Build byDS Simulation byMaterials Management/Scientific Notebook
Build byMachine Learning Workbench y g
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Perform new experiment: Iteration of 4 steps

Optimize:

Perform the multi-objective optimization to achieve the Target Product Profile (TPP).
Find compounds that are predicted to be the best based on model scores.

BIOVIA retrosynthesis score: Commercially available or Synthesis route exists.

Generate:
Generate new molecules from each input by applying different changes, like swapping parts, modifying rings,
adjusting atom types, or making other alterations such as splitting, trimming, or rearranging the structure.)

Filter

Filters molecules based on the properties.

Physical Properties: Molecular Weight, AlogP, Polar Surface Area, and Fraction of SP3
Property Counts Filter: Number of rings, rotatable bonds, and others.

Druglike Models Filter: Max Lipinski Violations

Score
Based on 4 models in TPP: Cross-Validation Prediction Distribution, Positive/Negative Category Distribution.

Tailor -made compounds
D?SDFISSQULT

o N SUSTEMES
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Generative Therapeutics Design (GTD)
Design Workflow

Redefine TPP

Redefine Experiment Settings

Initiate Study Define Target Product Prefile Initiate Experiments Analyze Results
A Optimize SensA tOptiitryi z e
A Optimize SpecA fGeneryat e
A Optimize ADMEA Filter

A Score
Bu!ld byDS Slmulatpn . Output ana byDS Simulation/Reaction Plarner
Build byDS Simulation byMaterials Management/Scientific Notebook
Build byMachine Learning Workbench y g
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Analysis GTD Results In All Iterations

Optimization Properties

0.910 £ 0.034 0812 20,116 0913 + 0.008 0.965 + 0.059 0.971 £ 0.0 0437 £ 0.081
LSl 0 Re R 1.000 o572 1000 | 1-000 10564 10001 1.000 5727, 10001 1.000 74 0.526 (5000: 0525

) 0.900 £ 0.035 0.809 £ 0.123 0877 +0.120 0.967 + 0.054 0.976 + 0.049 0444 £ 0.070
teration s 10,988 [0.841 : 0.988] 1.000 [0518 ; 1.000] 1.000 [0.524 ; 1.000] 1.000 [0.783 ; 1.000] | 1.000 [0.730; 1.000] 0.572 [0.000 ; 0.572]

=] Title

) 0.887 £ 0.032 0778 £ 0.124 0879 + 0.119 0.961 + 0.058 0.966 + 0.062 0441 £ 0.065
4 temtons 10988 [0.840 - 0.988] 1.000 [0508 : 1.000] 1.000 [0.563 : 1.000] 1.000 [0:759 : 1.000] 1.000 [0.716 : 1.000] 0.545 [0.000 : 0.545]

! 0.864 £ 0036 0758 0133 0834+ 0960 + 0.066 0.433 £ 0.064
G TR El  1.000 04e3: 100 | 1:000 psi7:10000 | 1-000 10707: 1.0001 0.526 (5000: 0528

) 0.819 + 0.044 0702 £ 0.142 0799 £ 0.141 0.943 £ 0.095 y ; 0.445 £ 0.057
iterstion 6 10,953 [0.759 ; 0.953] 1.000 [0452 ; 1.000] 1.000 [0.418; 1.000] 1.000 [0.569 ; 1.000] ; 0.560 [0.219 : 0.560]

) 0.735 £ 0.051 0615 £ 0.185 0741 + 0 163 0910 + 0.125 ; 3 0432 £ 0.072
Rl 2 EE R 1.000 0220:1.000 | 1-000 333, 1.000 o461 1000 - 0-554  fo000; 0554
) 0.558 £ 0.085 0510 £ 0.161 0751 +0.197 . 0422 £ 0.046
iteration 4 10.898 [0.439; 0.818] 1.000 [0.177 ; 1.000] 1.000 0. 1.000] 1.000 [0.146 ; 1.000] ! 0.522 [0.225 ; 0.522]

) 0275 + 0.154 0.410 £ 0.200 0405 £ 0.250 0393 + 0.351 0413 £ 0.083
fteration 3 0.919 [0010:0.919] 0.960 [0.010; 0.960] 1.000 [0.010; 1.000] 0.524 [0.000 : 0.524]

) 0423 £ 0.239 0230 £ 0258 0.404 £ 0.369 : 0.367 £ 0.107
TEwin 2 R 0.743  5010: 07231 1.000 .010: 1.0001 ! 0.483 5000 02

) 0729 + 0.181 0.010 + 0.000 0.358 + 0.300 ' 0.130 £ 0.159
teration 1 0.981 [0453; 0.981] 0.010 [0.010; 0.010] 0.724 [0.010; 0.724] 0.421 [0.000 ; 0.421]

1.000 + 0.000 0.010 + 0.000 0.623 + 0.000 ! 0.207 % 0.000
[1.000 ; 1.000] | 0.010 [0.010; 0.010] 0.623 [0.623 ; .010; 0.207 [0.207 : 0.207]

‘ ™ Analysis

2
25 BloviA ) S passasT
‘S LB B[R B {7 Copyright© 2025 GGA Corp., All rights reserved.

I‘ [# Compare iterations
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Plot properties and Download molecules

dh summary o Molecules @ 35 Parameters ¥ Convergence 3 iterations D % Comments @ M Analysis X

Iterations
P — 0.99
Molecule 10
10 g 7 5 B
0.98 Molecule 17
a 2 2 1 0
Molecule 23
0.57 Molecule 8 Molecule 11, Molecule 6, Molecule
P ti
ropertes =
= 0.96 Molecule 50
° e © Mollemike 38, Molecule 44
@ Molecule 19
Owerall Estrogen Agueous ]
Desirability receptor alpha Solubility Q
T 0.95 Molecule 55
w
o=
o]
0.94
) Molecule 76
Molecule 33
0.93 Molecule 5
MoleulJIe EI|4 Holegfe 35 Molecule 99
Molecule 59
Molecule 24
0.97 Molegple 52 Molectﬂm%g@ﬁglgé? Moledile 48 Molecule 85
. Molecule-57
0.75 0.8 0.85 0.9 0.95

Estrogen_receptor_alpha_Bayes

2
2S BIovVIA B
‘S LB B[R B {7 Copyright© 2025 GGA Corp., All rights reserved.
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Plot properties and Download molecules

=] Overall Desirability | [ Estrogen Receptor Alpha | [£ Aqueous Solubility | [£ Synthetic Accessibility Score | |£ Hepatotoxicity | [£ ERbeta_2NV7_Nove

Molecule 10 65.040

Molecule 17

1.138 61.800
0 0 <"T
Molecule 23 0.482 1.080 53.010
0 0
e\
Showing 1to 30 of 100 rows. (Show 30 more) (Show all) - 2 3 4 >

I~ Analysis b Molecules review &, Download molecules o® > 4 Create an experiment
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Use GTD Result as a Drug Library in DS

Mem et [ |
R &P Xl

Macromolecules | Simulati Pharmacophores | Small Molecules | X-ray | My Tools Seareh prodvet features Q

Grhew ~BEE & > X o€ ) & [HDsplySnle. v | ! Nowbond Ineractions. v

Tooks () Protocals [1]  Files [1] B [5 exportedlterationtructazes [ ]
Fiew Interacti 7]
Defing and Edit Binding Site 2|

) &
Dack Ligands 2| % 3 3 5;} 3 ) ) . K )
.l 0 . . AN . + . .

Use Prepare Ligsnds and Prepars Proteins befors docking snd the " 17 e ¢ Rl e % -1 e % % 'éc_ S @ & A0 ugla”)‘" E Q}g - ”g:ﬁv o,
Detine and Edit Binding St tool o #entify the binding sits 31: < ¢ B 1= ¢ ¢

Dock Ligands (LibDack).

Dock Ligands (GOLD]..

Dock Ligands (CDOCKER).. ':!é? X Cl’l\ '\"Q* ¢ {}-
In Situ Ligend Minimization - : ¢ x o "
Seore Ligand Poses... »
Caleulate Binding Energies

Interaction Filters

Q}
s
&
i
v‘fﬁ/
£
s
n‘{,o
N
Ty
L&
9
X
w
=
ey
5

g
R
P
&
2
L
R,
-
ot
AT,
i

Tiotins Intsrorction £i % o o (5% af & o &
e , : <A I T NN B T
Lead Optimization 2|

. o - P
SO T S - D B SRS ST e S LA @ H gl
- ‘ ! 5
AV

7 Index Mame Visible Tagged Visibility Lacked Desirability_Names Desirability_Values Overall Desirability Transformation iteration_number experimentMame

11 Moleew ] @ Yes  [JNo )5 e e 0.1585 Replace Ring Aseme 10 twet_Test
LI PR Molecus? @ Yes  [JNo [ No Hoelt il 01585 Rearmange Molecule 10 twet_Test
FOER] Moleew3 @ Yes  [JNo [m)% i it 0.1585 Replace Murcho Fraes 10 twet_Test

4 4 Molecusd @ Yes  [JNo [ No Hoelt il 01585 MedChem Reastion -+ 10 twet_Test
LA Molerwe5 @ Yes [ Mo (mf: el e 01585 MMP Feloes{Checle 10 twet_Test

D
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Scientific Insight - Visualize and interact with data

Scientific Insight

BIOVIA - Scientific Insight O S O - L O

Scientific Insight

Unlock the power of your data

Recent Content

ER_20251222_Test1 37 seconds ago v
Analysis 1 3 months ago v

Analysis 1 3 months ago

Import GTD Data Import Substances Browse

Import projects, studies and Search and Import substance data Import data from a CSV, SD or
experiments data from Generative in your analysis SDF file

Therapeutics Design

Content & Knowledge Social Networks

@ User Assistance ¥+ Communities

& What's New

DASSAULT
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Scientific Insight - Visualize and interact with data

Select data by chemical search

Step 1

Data Selection @
Data Columns Selection E
Fy

Select data
Q| ExpandAll Collapse Al
O & lteration Input
- &lteration 1
O &lteration 2
- &lteration 3
O & lteration 4
- &lteration 5
O & lteration 6
- &lteration 7

O &L lteration 8

& Alteration 9

O & lteration 10

Select All Unselect All

|D

c%c

Q|

@ 1§

R1

IEGEELLYE

Paste in a structure (ctrl-v), drop in a file or just start drawing

Ty K

All-Purpose Drawing

Use the All-Purpose Drawing tool to draw and edit structures. You can also hover over an
atom or bond to change it.

Traditional 4.0.3 Help

abcMolecular Formula

o® Structure 1.7 Molecular Weight

8 Rule 5 Violations

Synthetic Accessibility Scor
1.7 Hepatot / Predict 1.7 Hepatot 1/ Dy il 1.7
Fpaonely Fresien &/ Prediction
T EF;DD%*ZWLNWHV'EW 1.7 OverallDesirability

1.7 Polar Surface Area & Rotatable Bonds

abcFiltersFailed

abcMolecular Name 1.7 AlogP

17
on

Aqueous Solubility / Predicti

7 Synthetic Accessibility Scor
" e/ Desirability

Iteration

4.7 Aueous Solubility  Desirab
o ity

7 ERbeta_2NV7_Nove / Predi
* ctien

T View in 3D

8 Hydrogen Acceptor Count

Estrogen receptor alpha / Pr
* ediction

7 ERbeta_2NV7_Nove / Desir
*" ability

abcProject

8 Hydrogen Donor Count

4.7 Estrogen receptor alpha / D
" esirability

1.7 ERbeta_2NV7_Nove / Scor
e

abcStudy

g%ﬂﬂﬁﬁ%@ 20{i7 Copyright© 2025 GGA Corp., All rights reserved.

D?S DASSAULT

SUSTEMES




Document5202

© Dassault Systemes | Confidential Inforh2#B84(2Q25ref.: 3DS

Scientific Insight - Visualize and interact with data

X Step 3: Preview the dataset

BEH Primary Data

O Structure

Chemical Properties

Aqueous Solubility

Estrogen receptor alpha

Hepatotoxicity

Need to link witholecular Design

ERbeta_2NV7_Nove

Molecular Name Desirability Desirability Desirability Desirability View in 3D 4A
~{N}-[5-[4-(2-pyrrolidin-1-yle.. 0696 1.000 0979 0000
Data Selection Q
[4-[2-(3-hydroxypropoxy) ethy... 1.000 0.636 1.000 0282
~{N}-[4-[(4-benzoylpiperazin-... 0688 0846 1.000 0287
Data Columns Selection
~[N}-12-hydroxy-4-[[3-{1-pipe... 0810 0679 0987 0298
Step 3 3
Dataset Preview wofN},~{N}-glimethyi-2-[[2-[4- .. 0840 0842 0.945 0376
1-[[4-[2- (methylamino)ethosy... 1.000 1.000 0850 0411
Total: 100 Show All

SUSTEMES
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PAY

Link Scientific Insight with Molecular Design

™)  3DEXPERIENCE | 3DDashboard

3b[>if

L My Tab ER VaEE

BIOVIA - Molecular Design

Molecular

Design

Create, visualize, explore

% New ‘
¥ Open
2 Import

Or Drag and Drop your content anywhere
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