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Building digital twins of the human immune 
system: toward a roadmap

• Develop sufficiently powerful and 
detailed simulation models of the 
human immune system. 

• Acquire the appropriate real-world 
data to train and validate the 
simulation models.

• Personalize and customize the 
simulation models to individual 
patients and for particular purposes. 

Image Credit: Anna Niarakis and  Bruce Shapiro from 
Laubenbacher et al, 2022 npj Digital Medicine



Working together at a 
larger-scale:

a) minimizing
communication barriers

b) shaping a common language

Statisics:
100 participants
19 countries: France, Netherlands, USA, 
India, Spain, UK, Norway, South Africa, 
Switzerland, Luxembourg, Greece, Denmark, 
Israel, Germany, Spain, Portugal, Belgium, 
Italy, Sweden

Interdisciplinary backgrounds:
Immunologists, clinicians, engineers, biologists, 
mathematicians, informaticians, 
bioinformaticians, modellers ,biochemists, 
computational biologists, pharmacists
Early career and senior scientists 
Around 30-35% women 

3-week workshop on Immune Digital Twins – 
Institute Pascal, Paris Saclay May –June 2023



Institute Pascal - Université de Paris-Saclay

An international scientific hub, dedicated to the exchange of knowledge and the development of new ideas.
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Bringing stakeholders together!

5

Keynotes
Jasmin Fisher, UCL, UK
Mustafa Kammash, ETH Zurich, CH
Julio Saez Rodriguez, University of Heidelberg, DE
Emmanuel Barillot, Institut Curie, France
Maria Rodriguez Martinez, IBM Zurich, CH
Yaron Ilan University of Jerousalem, IL
Kristin Reiche, Fraunhofer Institute for Cell Therapy and 
Immunology, Leipzig, DE

Advanced talks
Reinhard Laubenbacher, University of Florida, US
François Fages, INRIA Saclay, FR
Irene Vignon Clementel, INRIA Saclay, FR
Dagmar Waltemath, University of Greifswald, DE
Gary An, University of Vermont, US
James Glazier, University of Indiana Bloomington, US
Gaetane Nocturne, Hopitaux Universitaires Paris-Sud, FR
Tomas Helikar, University of Nebraska Lincoln, US
Benjamin Hall, UCL, UK
Anna Niarakis, University of Evry, Paris-Saclay and INRIA 
Saclay, FR
Anabelle Balesta, INSERM and Institut Curie, FR
Asmund Flobak, NTNU, NO

Advanced tutorials
Laurence Calzone, Institut Curie, Paris, FR
Gaultier Stoll, INSERM U1138, Université Paris 
Descartes, Gustave Roussy, FR
Vincent Noel,  Institut Curie, Paris, FR
Pedro Monteiro, Technical University of Lisbon, POR
Sylvain Soliman, INRIA Saclay, FR
Anna Niarakis, University of Evry, Paris Saclay & INRIA 
Saclay, FR
Arnau Montagud, Barcelona Supercomputing Centre, 
ESP
Tomas Helikar, University of Nebraska Lincoln, US
TJ Tiego, University of Florida, US

Platforms and private sector presentations/ panel 
discussion participation
Christophe Lanneau, Genopole
Franck Augé, SANOFI
Markus Rehberg, SANOFI
Nicola Gaudenzio, Genoskin
Vassili Soumelis, Owkin
Alexander Kulesza/ Shiny Martis, Novadiscovery
Rachel Clipp, Brian Helba, KITWARE
Serkawt Khola - EvoPlexus Medics
Andrei Zinovyev - Evotec
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Goal: continue to work together

• Enhance communication between the 
three communities involved in digital 
twin construction: 

• clinicians, 
immunologists/experimental 
biologists, and modelers.

 

• Create a transatlantic community, 
bringing together researchers from 
Europe, the U.S., and other countries. 
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RDA Working Group
Statisics:
82 RDA member groups

>20 countries
The BIDT WG has been awarded RDA TIGER 
support, which provides facilitation, 
communication, landscape analysis, and output 
services for EOSC-related research. 



Chairs & RDA facilitator
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Dr Anna 
Niarakis

Dr Reinhard
Laubenbacher

Dr Liesbet Geris Dr Gary An

Dr Kristin Reiche Dr Noriko HiroiDr James Glazier Dr Mohit Kumar Jolly

Dr Peter Hunter

Athina Papadopoulou



Task Managers

9

Luiz Ladeira Lorenzo Veschini Malvina Marku Eirini Tsirvouli

Arnau Montagud

Laurence 
Calzone

Martina Kutmon

Haçan Balci

Philippe Moingeon Francis P. Crawley

Yaswanth
Subbannayya Yaron Ilan



Adressing challenges 
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Our work addresses the scientific, technical,
ethical, and societal challenges of building and
deploying IDTs.

Key objectives include:
•Developing community standards for data
formats, metadata, and model sharing
•Ensuring interoperability across platforms,
tools, and datasets
•Advancing global collaboration through open
science practices
•Designing a long-term roadmap for sustainable
IDT ecosystems
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18 months to deliver:

In parallel, we are implementing FAIR principles and aligning with 
recommendations from other Communities, and RDA groups to ensure 
coherence, reusability, and impact across the broader research data community.
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Slack channel, shared working files, monthly meetings, group 
activities, grant writing,workshops!

In addition, we received the RDA Cascading Grant and RDA 
Experts’ Call Grant to develop a centralised digital portal, aimed at 
consolidating WG activities and enhancing the dissemination of 
outputs. 



Scientific articles
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Going forward
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Building the Inflammation
Digital Twin Workshop

Institut Pascal, 2nd edition 
2 weeks – 2027



Thank you!
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