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Better predictions

How do we climb this ladder? New Status Quo

Data Integration
and modelling

Planetary Motion: The History of an Idea That Launched the Scientific Revolution.

i https://eagthobservatory.nasa.gov/features/OrbitsHistory Images: Wikipedia (CC)
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Translation Rate from pre-clinical models to Clinical Trials
We need to make better predictions

HIGH FAILURE RATE

In 7,455 drug-development programmes from 2006 to 2015, fewer than
10% of experimental drugs were found to be safe and effective, and
then approved for market.
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What makes it challenging to make good predictions?

Humans are not animals - Diverse palette of advanced
in-vitro models rapidly evolving and expanding

REVIEWS

Ingher, D E. At RvGrer 1-25 (2022)
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modelling, drug development and
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Opportunities and challenges with
microphysiological systems: a pharma
end-user perspective

Lorna Ewart” and Adrian Roth’

Lising humarn-rélevant, translational in vitro models B widely considentd to réducs attrition
during drug discovery and developmaent. Daspite this, the adoption of madels based on
microphysiological systems — organs-one-chips or organoids — by pharma companies is
maderate at bast, and realizing the full patential of these models will nesd greater collabaration
beteopen stakeholders.

Available online at www.sciencedirect.com Current Opinion in

ScienceDirect Toxicology

Breous-Nystrom E et al. Gurr Gpin Toxical 23-24, 39-45(2020).

Transforming preclinical assessment to meet clinical L)
relevance with advanced models o
Ekaterina Breous-Nystrom, Sven Kronenberg,

Estelle Marrer-Berger, Adrian Roth, Thierry Lave and

Thomas Singer
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What makes it challenging to make good predictions?

Biological Diversity - Why do we respond different Growing arsenal of therapeutic
to a treatment? - Patient Stratification modalities - Complex mode of
action
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What makes it challenging to make good predictions?

Reproducibility is a real challenge - Especially for long term learning cycles

EIOMEDICINE

Key cancer results failed to be reproduced  Disappointingnumbers Key Learnings

" . 3 . == - - - H ard y did nat have cle oouCihie t
Project to replicate high-impact preclinical cancer studies delivers sobering verdiet ™ fam!ias cearymprasbisressts

Debmore (2011) resacnacome * FEPOrting Sandards

Kaiser J. Stience. 2021 Dec

SCIENCE FORUM _ _ Ward {2010} Fa— . ion
. e 1037465731311 st o St Documentation:
An open investigation of the REPRODUCIBILITY Hesdoen (2010)° Unfergartati iment
g sgn = st (20111 \
reproducibility of cancer — () | O T Mmoot Expe”_mE ;
bioclogy research CANCER BIOLOGY Joncgonr Veterials, Data,
e A Poinado (7012) ] R Code, Analysis
s ot Pelisero (010} Lty
Brington, T. M et &l Hife3, 04333 (2014). Gamest (20073 [ n %g|st rat ion
Investigating the replicability of Arthur (2012 8
HALF OF CANCERSTUDIES ~ Preclinical cancer biclogy Jeharmesin 2010) — wa = Transparency
Tirrethy M Erv e, Mays | Courinay i Lin(2002) = A .
FAIL HIGH-PROFILE R G, o Bertna’ Ekasheth ers Bion & pasek' sos2i20m) ——s . Incentivesfor
Lu{ 2002y N

‘Canter for O Sclence. Dharioitrivile, Lined Suses; ‘Cuartitstive Sciences Uniz, i
HEF[IBATIBH TEST Starford Lisiveruiny, Snardoed, Urited States; Scence Escharge, Pada &ha, Urdted Cassollarin (20012)

Sratan Urovernty of Vg, Charkomnersdla, Urited States

Replication

Barriers to reproducing proclinical results included Lina (20011
unhelpful author commumication. ) ) Sugshara (20100
Hrington, T M et al. Hifel0, e71601 (2021). Tay (2011}
) . Hatorassibou (2010)
Milard, A Half of top cancer studiesfail high- Willinghamn [ 2017)
profile reproducibility effort. Nature 600, 368-369 Berger (2012) .
(2021) ® eie s Caprrirnerily

Daniela Ortiz Franyuti - SACATM Year Meeting 2022 - Scientific Advisory Committee on Alternative Toxicological Methods 6



Learnings on translational power arrive YEARS after clinical trial start

AND we still need to make decisions TODAY before clinical trials get started...
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How do we put a molecule in the clinic? Without animal studies

Enabling Entry into Human (EiH) In-vitro ONLY Safety Regulatory Package

TCR-like TCB that binds to a peptide (vs a protein) in the context of the MHC complex- Animal safety testing
not possible due to the human-animal MHC mismatches and peptidome differences
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Data integration and interpretation at different levels
For each model, replicate, timepoint, readout...

Experimental
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Today’s Challenges - Data driven decision-making
How do we deal with ~3+ Million Conditions?!

Challenges:

= Multi-Model

= Multi-Readout

= Complex integration

= Complex interpretation

= Difficult to proof translatability
= Portfolio with large, complex,

evolving molecules

= Physiological Relevance

= Technical complexity
= Evolving models

In Numbers:

= 21 Organ Tissues Tested (and more...)

= 4 Levels of complexity

= 5+ different sites/labs (including Plus Metadata on:
CROs and collaborators) e Individual

= 4+ Biological Replicates e Tissue

= 3+ Technical Replicates on e Biospecimen
biological samples (Cells/
3+ Technical Replicates on readouts organoids)
4+ Treatments e Experiment

= 2 (+/-) Inflammation conditions e Platform

= 4+ Doses e Samples

= 4+ Time-points e Readouts

- ~30+ Different Readout Types e Analysis

= 2,903,040+ Conditions
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Think about trying to find
and understand these
data in 10 years time

... could you do it?

))
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We can only do it with good scientific data management

Prospective FAIR Data is a framework to get there

wwa mature camisciemificdata
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T s s Principles for scientific data

& Pubdg arn
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wark 0. wikinson e .+ \WIKinson, M D & &, . i 223, 160018 (2016).

Findability
Where are our data?

Accessibility

How can | get the data?

DECISIONS

INSIGHTS

PROCESSED DATA
FAIR
DATA
RAW DATA
Interoperability Reusability
How can | connect or Can our data be easily
integrate the data? shared and used again?
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End-to-End FAIR Data Management

e Decision Making-GO/NO-GO?
Human Biology-centric. Privacy/Confidentiality Compliance e De-risking Strategy
Planning, Sourcing, Implementing, Generating Data... e Regulatory Filing
e Connectivity to Clinical Data
Repositories
Specimen Lineage, Metadata collection and storage e Increase Confidence on
itferent Labs o Translation Power
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Reverse and Forward Translation rely on long term data
Make our data FAIR and SHARED to accelerate generating meaningful insights

Enhanced Data & Insights Sharing (EDIS) Program

Forward Translation

Using translational research to inform clinical trials and clinical practice.

Research & Single Point Clinical Setting
of Truth

Development o Clinical studies and
Better understand ' real-world clinical
diseases and underlying Integration experience to assess
drug response utility

Mechanisms of Sharing

Using insights from clinical trials and clinical practice to further
research and development.

Reverse Translation
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Planning

Planning hor how we bring
data into Roche mvoids
wastad time later trying

0 fix Inconsistencles
mconcile sarmples, and nk
content back logether

Acquisithon

Processing
Data ¢ SCRTT

Release

Processed data must
be released to a systom
thal can suppart
varsionmg, melodola
annolataon, Wlumlng
saarch engings, and
accessibility for reuse.

Extend FAIR Clinical Data Practices to in-vitro work

Move toward Prospective FAIRIification Internally
and with our Partners, Collaborators and Vendors

IE

FAIR DATA
Playbook

.-- - lf I.I
I

Rache

EE.;:"'I"I

Internal Re-Use of
Patient Level Clinical Trial Data

the why and the what

A Framemnit it
Responsiie Access o
iremat Data (FoAL

o . For v
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Translational

Linking Clinical with in-vitro pre-clinical data Power
We need to climb the FAIR data ladder to connect and translate

Layer 5: Analytics & Visualization Tools
Provides the interfaces to the user and opens a
playground for experts as well as non-experts.

Layer 4: Integrated Data Sets
Allows individuals 1o integrate data primarily
from layer 3 into a meaningful dataset

Layer 3: Harmonized Data Access Points
Provides an abstraction of key data from layer 2 lo
facilitale searching for data

5 Controlled
Terminology

Reference Data Services

Layer 2: Scientific Data Assets
Enable ta st dt formation actlivilies
50 that data car le for sharing

|011U07) SS399Y B UonEeINUAYINY

Layer 1: Infrastructure
Provides high performance infrastructure and lays : :
the foundation for the various layers in the RDCM In-Vitro Clinical Data

Pre-Clinical Data
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We get there by standing on the shoulders...
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Adrian B. Roth

Tim Hickling
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Shanon Seger Laura Badi
CoraWiesner Guido Steiner pRED Roche Innovation Center Basel
Diren Tas Cyrill Lopez Pharmaceutical Sciences %
Moritz Gilsdorf David Zhang OneD In-Vitro FAIR Data Workgroup iR
Wojciech Kwiatkowski  Fabian Birzele Roche Terminology Service =
Michel Petrovic PS FAIR Data Network
Angelo D'Annunzio Tom Quaiser pRED Informatics ‘ '
Vanessa Schumacher  Silvia Jimenez :

Joachim Rupp ‘ i

125 YEARS

Celebrate Life

Collaborators and Contractors:
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