What Does oDigital o Mean f or
Improving DrugDiscovery andDevelopment and Our Drugs Portfolio

Dr Bryn Roberts(Global Head of Operations & Informatics
Roche Pharma Research & Early Development
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Personalised Healthcare (PHC)
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Medical practice and treatment

Today and Tomorrow

Medical practice and treatment
Traditionally
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PRED Digital Strategy o enhancing data -driven R&D

Leveraging transformation in big data, technology & computational paradigms

Data

- FLATIRON
v Genomics -

~

A Scale, variety, complexity
AReal world (RWD), real time
A FAIRification

Technology

A Sensors, wearables, mobile
A Connected app ecosystem

AIOT, blockchain, cloud

AHigh performance compute
AMachine learning (ML)
A Deep learning (DL)



Digital priority areas for pRED
Enabling innovation and driving efficiency, effectiveness & productivity in research

1. Augmented discovery

Computer -aided drug
design & optimisation

Advanced analytics &
Al for research

Smart infrastructure &
resource optimisation

Research laboratory =
automation 4.0 C— &



Bacterial Phenotypic Profiling
Predictingmechanism of novel antibiotic candidate molecules

High Content Screening
assay with sublethal
compound concentrations

Mecilinar
.

Levofloxacin

Globomycin <

Doxycycline

Colistin

Ceftriaxon

The Random Forest algorithm provides robust, fast and interpretable classification of reference compounds an

multi-parametric fingerprints
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multi-class probabilistic predictions
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Predicting VHOVL Domain Orientation for Antibodies
Preservingoriginal antibody properties duringantibody engineering from

models based only @equencaformation

Relative orientation of the VH and VL
domains codetermines the topology of
the antigenbinding site




Predicting VHoOV
Preservingrigina
models based on

_ Domain Orientation for Antibodies
antibody properties duringantibody engineering from

y @equencerformation

Extract mAB sequences and crystal
structures from publlc and mternal data sets

g N = uum |
. ¥ e

uimm.-nl; =
397

Describe orientation by 5 angles &C length
Twist

Torsion Tilt
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Test on independentdataset
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Train Random Forest classifier
to predict angles from sequence
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V Roche classifier outperforms
other methods

V Now part of thenAB
engineering workflow in LMR
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Prediction of Optical Coherence Tomography Measures of Diabetic
Macular Thickening from Color Fundus Photographs

Central Subfield Thicknesg§CST)or CentralFoveal

Input data from Phase DME studies Thickness(CFT abovethreshold @ 50 nm an)Y 400n
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from the Kaggle Diabetic Retinopathy AUC of 0.97 (95%|: 0.8&1.0Q sensitivity 90.0%;

challenge- binary classifier for severity specificity 94.0%; N=45 CFPs)
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Prediction of Optical Coherence Tomography Measures of Diabetic

Macular Thickening from Color Fundus Photographs

To gain insight into the
inner workings of the
DL models,attribution
maps were created
using guided back
propagation.

Example of map created
by the DL model to detect
MT with CFT > 2500 m

- Example of map created

Thesemaps display the
Image locations that the
DL model focused on to
make its decision about
the presence of MT

by the DL model to detect
MT with CFT > 4000 m

Insights and predictions based on clinical data enable biomarker
development, reverse translation, patient cohort selection, etc.



Digital priority areas for pRED
Enabling innovation and driving efficiency, effectiveness & productivity in research

1. Augmented discovery

Computer -aided drug
design & optimisation

Advanced analytics &
Al for research

Smart infrastructure &
resource optimisation

Research laboratory =
automation 4.0 C— &
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In Vivo Research (IVR) Building Drivers
Applying Digital and Automation technologies to create a reference IVR facility

RIBIS

Flexibility




Environmental Monitoring and Controls
First in industry inthouse developmernRoom Panel interface
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Room Panel Interface Examples
Also avallable anywhere, anytime via desktop and mobile devices

Module

Room

History

Operation
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