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PH builds on the combination O
of clinical and molecular data

Sample digitization is a necessity!

Clinical samples cannot be regenerated. Turning clinical specimens into searchable and reusable
digital biobanks paves the road to retrospective and highly-powered studies.

Sample digitization is an opportunity!
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Mission: Enable multi -omics analyses of clinical samples
« Deliver clinical-grade, population scale, molecular data enriched with expert data analysis

« Democratize access to data (costs, actionability)
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* Move towards a “National competence center”

BioMedIT
secure IT
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Molecular
profiling

Organization: Integration of existing expert units
* genomics @ Health 2030 Genome Center
* proteomics @ ETH Zirich
* metabolomics @ ETH Zirich

+ Tight collaboration and coordination across Centers

Clinical
researches

DCC/SPHN
* ~10 Pls/Senior Scientists involved in management
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SMOC development foci

Vision

Activities

Sample digitization

Delivering cutting-edge,
clinical-grade data at scale,
speed, and low costs.

technology development,
port high-end to routine,
QC/QAs,
automatization,
streamline workflows,
alignment with BioMedIT

Convert data into
actionable knowledge

Advising customers on
experimental design and
interpretation of data.

Project consulting,
tooling,
embed prior knowledge in
analysis
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Enabling multi omics
science

One-stop shop for design,
analysis, and interpretation
of omics experiments.

Simplify complex analyses,
wrap integrative tools,
coordination across centers,
training scientists on multi
omics data, demonstrators
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Design Pre-digitization Consulting

Experimental design, grant writing, budgeting

Sample dlgltlzat|on Genomics Proteotyping Metabolomics & Lipidomics
* Details @ smoc.ethz.ch CGAC CPAC CMAC
Clinical Genomic Clinical Proteotype Clinical Metabolomics
* Full workflow: Analysis Center Analysis Center Analysis Center
+ Sample preparation
J Acq u |S|t|0n Clinical Grade Sequencing Quantitative Proteotyping Small molecule analysis
R Anal SiS | (ISO 15189 accredited)
I t y t Whole Genome Sequencing (WGS) Proteotype analysis (DDA, DIA, PRM) Targeted metabolomics
* Integration
g Whole Exome Sequencing (WES) Post-translational modification analysis Untargeted metabolomics
* Safe Storage and eXChange RNA Sequencing (RNASeq) Spatial proteotype analysis Lipidomics
* FAI R S ha rn g (B 10 M ed IT) Fast-track genomic data analysis Fast-track proteomic data analysis Fast-track metabolomic data analysis

Integration Post-digitization Analysis

-omics integration, expert advising on interpretation, validation
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Genomics Proteomics Metabolomics

Number of samples (2018-2021) 11,109 1,188 14,155
+ 28,300 SARS-CoV-2

Number of samples from ~1,800 ~2,100 ~5,700
newly funded projects (2022-)
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An illustrative case study

Integrated multi-omics reveals anaplerotic
insufficiency in methylmalonyl-CoA mutase
deficiency

Patrick Forny'®, Ximena Bonilla*®, David Lampanelj‘x"b, Wenguang Shao*$, Tanja Plessl', Caroline

Frei', Anna Bingisser', Sandra Goetze*®, Audrey van Drogen*®, Keith Harshman®®, Patrick G. A.
Pedrioli*™*?, Cedric Howald®, Martin Poms'”, Florian Traversi', Sarah Cherkaoui', Raphael J.
Morscher', Luke Simmons’, Merima Fomy', Toannis Xenarios®®, Ruedi Aebersold”*, Nicola
Zamboni”®, Gunnar Raetsch?, Emmanouil Dermitzakis*®, Bernd Wollscheid***", Matthias R.

Baumgartner'’, D. Sean Froese'”

! Division of Metabolism, University Children's Hospital Zurich and Children’s Research Center,
University of Zurich, Switzerland

2 Biomedical Informatics, Department of Computer Science, Swiss Federal Institute of Technology /
ETH Ziirich, Switzerland

3 Health 2030 Genome Center, Geneva, Switzerland

* Institute of Translational Medicine, Department of Health Science and Technology, Swiss Federal
Institute of Technology / ETH Ziirich, Switzerland

3 Division of Child Neurology, University Children's Hospital Zurich, University of Zurich,
Switzerland

" Agora Center, Rue du Bugnon 21, Lausanne, Switzerland

" Institute of Molecular Systems Biology, Department of Biology, Swiss Federal Institute of
Technology / ETH Ziirich, Switzerland

8 PHRT Swiss Multi-OMICS Center / smoc.ethz.ch, Switzerland
9 Swiss Institute of Bioinformatics, Lausanne, Switzerland

' Division of Clinical Chemistry, University Children's Hospital Zurich, University of Zurich,
Switzerland
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medRxiv, DOI:10.1101/2022.01.27.22269972


https://doi.org/10.1101/2022.01.27.22269972
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Feel free to get in touch with anyone of us to discuss needs
and ideas.

Dr. Sandra Goetze Dr. Keith Harshman Dr. Patrick Pedrioli Prof. Dr. Bernd

Wollscheid
SMOC Coordinator & SMOC Co-coordinator SMOC Data Science
Scientific Head of CPAC and Scientific Co-head of Coordinator Advisory Head of SMOC
CGAC

Dr. Alaa Othman Dr. Audrey van Dr. Katrin Mannik Dr. Silvana Albert
Senior Scientist & Drogen Expert in genomics and Data Scientist &
Lipidomics Specialist Project Scientist & related ELSI Information Security

Lab Manager Engineer
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