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Al FOR LIFE SCIENCE

Customized Al for your needs

We tailor predictive Al solutions by integrating and contextualizing
multi-modal data to accelerate innovation in Life Sciences.
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CUSTOMIZED Al SOLUTIONS
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INTERPRETABLE AND EXPLAINABLE Al
Explainable Al

Interpretable Al
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The model is understandable by design.
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Use-case 1
Biologically-informed Al
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BIOLOGICALLY-INFORMED NEURAL NETWORKS

Genes Pathways Processes Residual layers Output
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> By integrating prior biological knowledge, BINNs reduce model complexity and help
derive biologically meaningful interpretations at different biological scales
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Al ARCHITECTURES SHAPED BY BIOLOGICAL KNOWLEDGE

Black-box ML

@ High predictive power
€ Limited interpretability
High-throughput omics data Complex, multi-modal datasets
‘ "o o, € Limited insight into
| B Proteomics mechanisms
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\ ) insights through
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> Biologically-informed neural networks (BINNs) overcome bottlenecks in standard ML
models while maintaining flexibility in dealing with complex biological data
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DEEPBINN - A CASE STUDY

Pathway 1
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DeepBINN architecture

(" Pathway 2

M

00N
i

>=Z
SE<Z
S ==
A\\

(.

ere nduy

Pathway n

= CSem

8 Al+X Summit 2025



DeepBINN architecture

DEEPBINN - A CASE STUDY
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ACCURATE AND INTERPRETABLE CLASSIFICATION OF

DeepBINN architecture

ACUTE KIDNEY INJURY (AKI)

Dataset

Plasma sampling ] Mass spectrometry

i .

-
¢y Mild AKI Severe AKI E} i

Inflammation |
Endothelial injury k|
Patient mortality .l

¢ 141 plasma samples | E | "
o 60 mild AKI A
o 81 severe AKI ;
| » 728 proteins Pro.telns

A

Dataset by Scott et al., Commun. Biol. 2023

Samples
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ACCURATE AND INTERPRETABLE CLASSIFICATION OF
ACUTE KIDNEY INJURY (AKI)

DeepBINN architecture Pathway activation

Input Data

é:%::é‘%s,‘ Neutrophil degranulation — TH 0.15 .
')"%:é‘&ﬁ . ®e
S Innate immune system I | | E 010 o .
® Extracellular matrix organization | | % v *
. — e & Acute AKI
Developmental biology 0O ,_[[H % 0.05 . e .,,-;; Ve, e
L L Y A
Cytokine signaling in immune system }_ED_¢ E 0.00 | MildAKI *, stg % ,
2 )
Plasma lipoprotein assembly g A
_ | —{ 1 _H B o5, wmEige
Visual phototransduction 0O |_|:|:|_¢ Qedf %
I [ | —0.10 -L® I' ¢ I |
0.0 0.1 0.2
v’:{k ' 02 0.0 0.2
i:é.’ Pathway weight Neutrophil degranulation
N\
Pathway n
Best Short
Paper Award

SDS2024

IEEE SWISS CONFERENCE
ON DATA SCIENCE

11 Al+X Summit 2025 Meirer, J. et al. SDS IEEE (2024) = CSeém



EMPOWERED BY
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Use-case 2
Personalized immune-rejuvenation
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AGE IS A KEY RISK FACTOR FOR DISEASE AND DISABILITY

England cardiovascular disease Europe dementia rates : UK cancer rates
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BIOMEDICAL HALLMARKS OF AGING
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RESHAPING OF THE IMMUNE LANDSCAPE

Aging immune cell populations

B Dysfunctional
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PHARMACOSCOPY: PERSONAL IMAGE-BASED DRUG

SCREENING

Multiplexed staining e
Automated microscopy e
Single-cell image analysis @
Deep learning

Big data @

Cancer cell Healthy cell

NN

Drug plates =
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Healthy cell

Drug response score

Likelihood of
Cancer cell L clinical response

/ . Snijder & Vladimer et al., Lancet Haematology, 2017
/ Kornauth, ..., Snijder & Staber, Cancer Discovery, 2022

/ Heinemann et al., Blood Cancer Discovery, 2022

Wildschut et al., Nature Communications, 2023
Schmid et al., Haematologica, 2024

e.g. T-cell

Cancer cell

Immuno-oncology

Vladimer & Snijder et al., Nature Chemical Biology, 2017
Severin et al., Science Advances, 2022

Shilts et al., Nature, 2022

Kropivsek et al., Nature Cancer, 2023

Hale et al., Science, 2024

US Patent 11,486,876; US Patent 11,434,457 ; EU Patent application EP22207433.8



CHRONOTYPE: FUNCTIONAL PROFILING OF CELLULAR AGING FOR
PERSONALIZED IMMUNE HEALTH

Immune cell High content Single cell analysis
isolation imaging
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FORESEEN APPLICATIONS & BENEFITS

APPLICATIONS

Screen of immune BENEFITS

modulatory drugs ex vivo

———— Accelerate drug/therapy discovery

Personalized monitoring and clinical decision support

=jilje =)o =jije
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— Predict disease risk and guide preventive care

Measure the impact of immune
therapy in clinical settings ~ o

Y

Assess personal immune system
strength and biological age
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KEY TAKEAWAYS

* Interpretability: Biologically informed neural networks (BINNs) offer a promising solution,
combining predictive accuracy with explainability by incorporating decades of accumulated prior

biological knowledge

- Explainability: By integrating multimodal data, Al moves from black-box predictions to
transparent, biologically meaningful insights, where signals in one modality can be explained and
validated through complementary evidence in another.
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CONNECT WITH US!

David Hemmi Loris Constantin Sareh Saeedi Tim Heinemann

david.hemmi@csem.ch loris.constantin@csem.ch sareh.saeedi@csem.ch tim.heinemann@csem.ch
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FACING THE CHALLENGES OF OUR TIME
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