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Turn rAAV Data into Insight: An Informatics Solution for
Molecule Design, Developability and Cross-project Learning

Certara Certainty Discovery Conference,
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Shijun Yu, Senior Scientist

Computational Science Center of Excellence (CS-CoE), Basel,
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What is rAAV?

Recombinant Adeno-associated viral vectors (rAAV) are composed of a proteinaceous capsid shell and an
engineered DNA cargo designed to deliver its therapeutic cargo into target cells.
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Regulatory-approved rAAV Gene Therapies (1st gen rAAVs, 2024)
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Established therapeutic modality for rare diseases with life-changing impact for patients!
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Key Advantages & Challenges in the rAAV Research

Advantages

Challenges

Our Mission

Broad Tropism and
Ability to Transduce
Diverse Tissues

Data
capture/retrieval
across labs,
projects, platforms

Data Foundation

Stable expression

Safety,
biodistribution &
genome interaction
risks

Immunogenicity
intelligence,
Biodistribution &
safety analytics

Maturing
engineering toolkit

Manufacturing,
quality, and
analytics at scale

Capsid & payload
design with ML/AI



rAAV Data Modelling and Compound Registration
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Molecular View
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rAAV Data Modelling and Definition in D360

Production View
rAAV Constructs:
/A\ Is encoded by /\\ is expressed by /
//-/ \‘ O\\ /O \\ '\\ /;
/—‘ \ / \ \ /
Capsomer Plasmid Capsid BioSys
Is encoded by /\ is expressed by / \
i O } \\‘ /'/>
Transgene Plasmid AAV Vec BioSys

Different types of Batches (Genealogy)

A: : gtAVEC.T.0042

BioSys Cultivation Harvest Lysate
AAV Vec Y

BioSys  JtAVEC.10019 Cultivation Harvest

Purified Product



DBTL Cycle in Roche ’s rAAV Drug Discovery

TaPIR Compound Registration m

]
Register rAAV conce&, S

metadata and associated .
constructs ‘ | ——  Workflow orchestration

Autolab v;

LIMS

DNA design

: T-Rex Scheduler

Creating the workpackage
consisting of all relevant services

Request rAAV Supply

CRO2BDS / GeneData /

Decision making DeSIgno eBuiId EWB-Biobook / Signal

r DBTL
= cycle

Learn
wOrest rAAV Analytics

Data Governance:

- ADR-P, RTS
Data analysis

.
TIBC2 Fe |
Spotfire Functional BDS
Data retrieval Cellular Biological Data System
D360 Assays

| 4“;
Retrieve rAAV concepts, capsid, transgene,serotype, e R

trace batches, and query functional cellular assays,
visualize and analyse the data in dashboards.

*This DBTL cycle was originally from the poster presented by Iliya Rafiei in
ESGCT 2025.



BDS (Biological Data System) - pRED Discovery Data Warehouse

Integrate scientific & assay data from all modalities in pRED (Pharma Research and Early Development)

d%p 2016 @ 2019 Y 2019 ‘ 2024 & 2024-2025

Small molecule Oligonucleotide Biologics Genomic medicine Animal study
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Biological Data System
Assay <\ R y Compound
metadata W § Registration
Assay Project
results Data Hub
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(Internal & | \Y Platforms &
Collaborators)

Data Products
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rAAV Concept, Capsid and Transgene in D360

Data Presentation & Data Query

v [ AAV Vector Concepts Concat Disti ¢ et ean " Concat |
@ AAV Vector D AAV C @Vector 1 covivectiName Cm\e/p:/;%z ggggid Capcsid Name Capsi't\jﬁMW (Da)! Trgnsgene
® AAV Vector Name Oncept 1|0 Jviaa0021 - ¢ acTa1AavGT | [P1AG1S84 | AAVS serotype 208253.74) |NA1AA0322
@ AA Proj
[e) Caglsivc’fdorconcept rOJECt 2: [0 jAV1AA0026 i 4 ACTA1 AAV GT P1AF6688 AAV2 serotype 208610.92§ INA1AA0447
] Capsid Name 3 [0 jviAA0027 ACTA1AAVGT || [P1AF6688 AAV2 serotype 208610.92§ INA1AA0448
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' Capsid Molar Extinction Coefficienct 6 0| viaacr ACTA1AAVGT | [P1AG1584 | AAVS serotype 208253.74) INA1AA0446
] Capsomere 7. [0 viAA0048 ] o ACTA1AAVGT) [P1AG1584 AAVS serotype 208253.74) INA1AA0447
@ Entered by N & |0 E S ACTAY Muz G1584 AAVS serotype 20825342 (NA1AAO448 |
@ Entry Date
@ HELM String
@ HELM Sketch Key questions to answer:
@ Modified by : . . .
@ Modify Date ~  AAV Concept Key Information e Retrieve all AAV concepts with a given serotype
® MW (Da)
® Plasmid e Retrieve all AAV concepts and associated key information in
@ Plasmid Name )
[©] ’ H
S 1 Transgene's metadata my project
e Ec further define in TaPIR)
@ Vi / . .
- pma i (to fur e Understand the parents (Capsid and transgene) of a list of
Visual Format Key SVG

> L) AAV Biclogical Systems

> [ AAV Vector Batches . . AAVs Concepts

> - AAV VectorAssays _________ |n_V|tro aSSay data

> [ FISH Studies e Find all AAV concepts which is expressed by the same Biosys

————————— in-vivo study tracking
e Provide all in-vivo studies for a list of AAVs concepts 9
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rAAV Batches and Genealogy in D360

rAAV Batches Traceability and Production Review

> [ AAV Vector Concepts
> [ AAV Biological Systems
v [3 AAV Vector Batches
Batch ID
ERN
Batch Comment
Batch Type
Entered by
Entry Date
Modified by
Modify Date
Available Container Amount
Available Container Volume
Container Concentration
Container Concentration(Molar)
Container Concentration Unit
Container Volume
Initial Amount
Initial Amount Unit
Initial Concentration
Initial Concentration (Molar)
Initial Concentration Unit
Initial Volume
Initial Volume Unit
Number of Containers
Parent Batch ID
Preparation Date

@ Supplier
v [J Specific Batch types

> [ Harvest Batches

v [ Purification Batches

@ Purification Batch ID

Batch Quality
Formulation Buffer

00000200 0CO0OOCODOODODOCOCOOOGOOEOGEEOSOO

Purification Step
Purification Yield

o000 00

Endotoxin Concentration
@ Endotoxin Unit
> [ Cultivation Batches
> [ Lysate Batches
> [J AAV Vector Assays

Y

AAV Batch 's metadata (General)

AAV Inventory Data

AAV’s batch-specific metadata

Batch ID AAV Vgciz:a(;t?r::{ei;:'woject Batch Type Batch Quality Parent Batch ID

[J AV1AA0042-001 VEGF/Ang2 scDutaFab GT AV1AA0042 Cultivation

[J AV1AA0042-002 VEGF/Ang2 scDutaFab GT AV1AA0042 Harvest AV1AA0042-001
[ JAV1AA0043-001 VEGF/Ang2 scDutaFab GT AV1AA0043 Cultivation

[J|Av1AA0043-002 VEGF/Ang2 scDutaFab GT AV1AA0043 e Harvest AV1AA0043-001
[ JAv1AA0044-003 VEGF/Ang2 scDutaFab GT AV1AA0044 Purification Final Product AV1AA0044-002
(J AV1AA0044-001 VEGF/Ang2 scDutaFab GT AV1AA0044 Cultivation

[J AV1AA0044-002 VEGF/Ang2 scDutaFab GT AV1AA0044 Harvest AV1AA0044-001
[J AV1AA0050-009 VEGF/Ang2 scDutaFab GT AV1AA0050 Cultivation

(J AV1AA0050-010 VEGF/Ang2 scDutaFab GT AV1AA0050 Cultivation

[J AV1AA0050-011 VEGF/Ang2 scDutaFab GT AV1AA0050 Cultivation

O

AV1AA0050-001 VEGF/Ang2 scDutaFab GT AV1AA0050 Cultivation

Key questions to answer:

Retrieve all AAV batches of a project,

Display batch type, parent batch the quality of final product
Track all batches, supply logistics for project lifecycle
planning

Cluster batches from the same biosys
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rAAV Cross-project Data Correlation & Visualization in D360

Analytics Assays, Functional Cellular Readouts & rAAV Variants

Spreadsheet Details ¥ X | Scatter Plot [1]: rAAVv_DLS_Aggregation: AP162478 Mean PRODUCT_CONCENTRATION (E12 pa... Details [] W:l m ﬂ
160.00000 — e rPoint Colol
rAAVV_Ti
> [3 AAV Vector Concepts T — i
> [7] AAV Biological Systems Batch ID é L
> ' AAV Vector Batches E 120.00000 - : : (u'a/g;”
v [0 AAV Vector Assays g B vin
& Genomic_titer_dPCR: AP161088 36: |[] Aviaac P i Q [ ] mid
& rAAV_ESI-MS_Quality: AP161941 8 el e
& rAAVv_CE-SDS_VP-Ratio: AP162065 87 |[] Aviaag & |I% - ‘f:'j\i/j‘zj
2 T
& rAAVv_CEDEX_Cell-Count-Measurement: AP162259 n § 60.00000 (Ellﬁlasr:\tiﬁz
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39: AV1AAC 0.4¢€ K
& rAAVv_ESI-MS_Characterization: AP162014 + [T = 2 | Py PR&%S
£ 3 2 S n 1 A2
@ rAAVv_ESI-MS_Peptide-Mapping: AP162016 41 || Aviaac » 2 |5/, 000 L3 e ot
@ rAAVv_ESI-MS_PTM: AP162015 42 |[| Av1AAg é o Min
. o ;
@ rAAVv_MP_Full-Empty: AP162089 ) Aviang o aooo)- : o ||| O M
@ rAAVy_SCC-Imaging_Cell-Colony-Assessment: AP162057 2o . = 00010001060 _0.10000 100000 10,0000 100 GoBGO1000 GAGGA0000 000800000 O0BEBEOE0 e
2 B . ! 48 AV1AAC 237 % [TAAVv_DLS_Aggregation: AP162478 Mean PRODUCT _...| | P———

@ rAAVy_SCC-Imaging_Monoclonality: AP162056
@ rAAVy_SE-HPLC_Purity: AP162090
& rAAVv_Transduction-ELISA_Protein-Quantification: AP161896
) rAAVv_Transduction_Microscopy: AP162252
> L7 FISH Studies

Key questions to answer:
e Show the results of analytics assay, cellular assays or safety

assays tested for a list of AAVs
e Find the correlation between cellular readouts of AAV
variants in a project or cross-projects

e (etallassay tested for a list of AAVs batches

11



Summary

Key benefits of using D360 for rAAV community

e Streamline the rAAV molecules review by quickly retrieving and visualizing assay results;

e F[acilitate cross-project learning;

e [Enhance rAAVs manufacturability & developability knowledge;

e FEasily get an overview of batch quality and produced rAAV batches across departments.

e Develop aninsights of critical quality attributes (CQAs), and correlations between specific cellular readouts of the tested AAV

variants.
Ongoing work:

e Define the Transgene in TaPIR and introduce its metadata to D360
e Define and implement the AAVs “all entity details” viewer in D360 to easily access to the AAVs molecule profile in Roche
e Build complex dashboards to support different groups and project teams

e Build and enable the ML/Al models in D360 to improve the capsid and payload design in D360

12



Lessons Learned
Challenges & Opportunities

V' -
V-
W —

Collect diverse user
stories & user needs

R~eR
Q
R7-R

Pre-align & collaborate with
peers and other platforms

O,

Support by Power Users

O,\O &

Be flexible, still deliver on time:
- Prioritize Ops and New “Projects”.

- Manage the timelines and resources.

©

Continuous rollout &
refinement

7]

Communities growth and
support demand
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Q&A
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Doing now what patients need next
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