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Metaprogramme DIGIT-BIO  
Digital biology to understand and predict biological systems 

• 

• 

DIGIT-BIO in figures (2024) 

• 

• 

• 
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The metaprogramme is structured around 4 research axes 

Axis 1: UNDERSTANDING Axis 2: PHENOTYPE PREDICTION 

Axis 3: TRANSFER Axis 4: TOWARD THE DIGITAL TWIN ? 
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Axis 1 
Deciphering the functions of living 

matter at multiple scales: regulation 
and integration 
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EXPLORATORY 
PROJECT 

2021-2023 

Analysing biological networks of mixed-type 
data with copula models 

Context and challenges 
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Goals 

• 

• 

• 

Research units involved and partnerships 
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EXPLORATORY 
PROJECT 

2021-2023 
Visualising fish oocytes using AI and 3D imaging 

Context and challenges 

• 

• 
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Research units involved and partnerships 
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EXPLORATORY 
PROJECT 

2021-2023 

A new tool for exploring the multi-regulator and 
multi-scale network controlling plant 
architecture 

Context and challenges 
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Goals 

 

 

 

Research units involved and partnerships 
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EXPLORATORY 
PROJECT 

2021-2023 

Prion diseases: modelling the process of 
dissemination and neuroinvasion 

Context and challenges 
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Goals 

Research units involved and partnerships 
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SCIENTIFIC 
NETWORK 

2021-2022 

Building a new approach to integrate the 
functioning of apical meristems in the dynamic 
modelling of plant aerial architecture 

Context and challenges 
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• 

Research units involved and partnerships 
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EXPLORATORY 
PROJECT 

2022-2024 

Exploring the function of hormone receptor 
signalling pathways in mammals 

Context and challenges 
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Goals 

 

 

Research units involved and partnerships 
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EXPLORATORY 
PROJECT 

2022-2024 

New modelling approaches to anticipate 
vector-borne disease transmission 

Context and challenges 
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Research units involved and partnerships 
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EXPLORATORY 
PROJECT 

2022-2024 

Simulating plant-pathogen interactions to 
better understand plant immune responses 

Context and challenges 
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Research units involved and partnerships 
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SCIENTIFIC 
NETWORK 

2022-2023 

Cross Methodological Insights for Multi-source 
Data Integration 

Context and challenges 

• 

• 

• 
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Goals 

Research units involved and partnerships 
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SCIENTIFIC 
NETWORK 

2023-2025 
An interdisciplinary network for 3D genomics 

Context and challenges 
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Research units involved and partnerships 
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Axis 2 
Predicting phenotypes and their 

responses to changes in stress fields 
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EXPLORATORY 
PROJECT 

2021-2023 

Modeling decision algorithms for root 
development in heterogeneous environments 

Context and challenges 
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Research units involved and partnerships 
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EXPLORATORY 
PROJECT 

2021-2023 

Application of machine learning and deep 
learning to improve animal genomic selection 

Context and challenges 
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Research units involved and partnerships 
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EXPLORATORY 
PROJECT 

2021-2023 

Predicting the response of plants exposed to 
chronic thermal stress 

Context and challenges 
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Research units involved and partnerships 
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EXPLORATORY 
PROJECT 

2021-2023 

Predicting plant response to combined stresses 
(CO2 and Heat) 

Context and challenges 
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EXPLORATORY 
PROJECT 

2021-2023 

Predicting plant phenotypes under combined 
stress 

Context and challenges 
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Research units involved and partnerships 
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SCIENTIFIC 
NETWORK 

2021-2022 

Early categorisation of bovine embryos to boost 
IVF success 

Context and challenges 

Goals 
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SCIENTIFIC 
NETWORK 

2021-2022 

Bringing together INRAE expertise for the 
prediction of dynamic phenotypes 

Context and challenges 
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EXPLORATORY 
PROJECT 

2022-2024 

Improving selection performance in dairy cattle 
through phenomic selection 

Context and challenges 
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EXPLORATORY 
PROJECT 

2022-2024 

Integrative Epigenetics to predict the adaptive 
capacities of pests 

Context and challenges 

• 

• 
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SCIENTIFIC 
NETWORK 

2022-2023 

Modelling the heritability of traits from count 
data 

Context and challenges 
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EXPLORATORY 
PROJECT 

2024-2025 

Artificial intelligence as a tool for the genetic 
selection of livestock 

Context and challenges 
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Research units involved and partnerships 
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EXPLORATORY 
PROJECT 

2024-2025 

Towards the development of digital twins for 
fruit trees 

Context and challenges 
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https://www.inrae.fr/en/divisions/bap
https://umr-agap.cirad.fr/en
https://eng-gafl.paca.hub.inrae.fr/
https://eng-diascope.montpellier.hub.inrae.fr/
https://eng-a2m.paca.hub.inrae.fr/
https://uea.bordeaux-aquitaine.hub.inrae.fr/
https://horti.angers-nantes.hub.inrae.fr/presentation
https://www.inrae.fr/en/divisions/agroecosystem
https://umt-capte.fr/
https://eng-psh.paca.hub.inrae.fr/
https://umr-agap.cirad.fr/en
https://amap.cirad.fr/en/index.php
https://ur-hortsys.cirad.fr/
https://eng-irhs.angers-nantes.hub.inrae.fr/
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SCIENTIFIC 
NETWORK 

2024-2026 

Expanding our fundamental knowledge of 
gene-proximal regions to improve selection 
models 

Context and challenges 

Modifying gene expression through regulators 

 

mailto:digitbio@inrae.fr
https://eng-digitbio.hub.inrae.fr/
https://ips2.u-psud.fr/fr/index.html
https://ijpb.versailles.inrae.fr/
https://urgi.versailles.inra.fr/
https://mia-ps.inrae.fr/
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Research units involved and partnerships 

 
  

https://www.inrae.fr/en/divisions/bap
https://ips2.u-psud.fr/en/index.html
https://ijpb.versailles.inrae.fr/en/
https://urgi.versailles.inra.fr/
https://www.inrae.fr/en/divisions/mathnum
https://www.inrae.fr/en/divisions/mathnum
https://mia-ps.inrae.fr/en
https://umr-agap.cirad.fr/en
https://en.ird.fr/taxonomy/term/149
https://eng-umr1095.clermont.hub.inrae.fr/
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SCIENTIFIC 
NETWORK 

2024-2026 

Machine learning and high throughput 
epigenotyping: a new lever to improve 
phenotype prediction in cattle? 

Context and challenges 

mailto:digitbio@inrae.fr
https://eng-digitbio.hub.inrae.fr/
https://eng-breed.jouy.hub.inrae.fr/
https://eng-gabi.jouy.hub.inrae.fr/
https://mia-ps.inrae.fr/en


 

 

Goals 

• 

• 

• 

Research units involved and partnerships 

 
  

https://rumigen.eu/
https://www.inrae.fr/en/divisions/phase
https://www.inrae.fr/en/divisions/phase
https://eng-breed.jouy.hub.inrae.fr/
https://www.inrae.fr/en/divisions/ga
https://eng-gabi.jouy.hub.inrae.fr/
https://www.inrae.fr/en/divisions/mathnum
https://www.inrae.fr/en/divisions/mathnum
https://mia-ps.inrae.fr/en


 

 

  

Axis 4 
TOWARD THE DIGITAL TWIN ? 

In silico representation 
of biological systems 



 

 

 

Metaprogramme 
DIGIT-BIO 

 
  

 

FLAGSHIP PROJET 

2024-2028 
A digital twin to investigate the effects of food 
contaminants on the hepatic metabolism 

Context and challenges 

• 

• 

mailto:digitbio@inrae.fr
https://eng-digitbio.hub.inrae.fr/
https://eng-toxalim.toulouse.hub.inrae.fr/
https://numecan.fr/
https://unh.clermont.hub.inrae.fr/
https://www.toulouse-biotechnology-institute.fr/en/
https://mia-ps.inrae.fr/en
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Research units involved and partnerships 

 
  

https://www.inrae.fr/en/divisions/human-nutrition
https://eng-toxalim.toulouse.hub.inrae.fr/
https://numecan.fr/
https://unh.clermont.hub.inrae.fr/
https://www.inrae.fr/en/divisions/mica
https://www.toulouse-biotechnology-institute.fr/en/
https://www.inrae.fr/en/divisions/mathnum
https://www.inrae.fr/en/divisions/mathnum
https://mia-ps.inrae.fr/en
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FLAGSHIP PROJET 

2024-2028 
The inSiliCow simulator: a virtual dairy farm to 
improve real-farm management 

Context and challenges 

mailto:digitbio@inrae.fr
https://eng-digitbio.hub.inrae.fr/
https://mosar.versailles-saclay.hub.inrae.fr/
https://pegase.rennes.hub.inrae.fr/
https://boa.val-de-loire.hub.inrae.fr/
https://herbipole.clermont.hub.inrae.fr/
https://uepao.val-de-loire.hub.inrae.fr/
https://www.umrh.inrae.fr/internet/public/
https://physiologie-reproduction-comportements.val-de-loire.hub.inrae.fr/
https://miat.inrae.fr/
https://mistea.montpellier.hub.inrae.fr/
https://uep.isc.inrae.fr/
https://gabi.jouy.hub.inrae.fr/
https://psae.versailles-saclay.hub.inrae.fr/
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Research units involved and partnerships 
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EXPLORATORY 
PROJECT 

2024-2026 

Using digital twins to predict the evolution of 
food micro-biota during vegetal fermentation 

Context and challenges 

 
2 Carrot juice can be considered to be a model food, since detailed descriptions of the microbial consortia that interact during its fermentation are available in 

the literature. 

mailto:digitbio@inrae.fr
https://eng-digitbio.hub.inrae.fr/
https://maiage.fr/
https://www.micalis.fr/eng
https://eng-biogeco.hub.inrae.fr/
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https://www.inrae.fr/en/divisions/mica
https://maiage.fr/
https://www.micalis.fr/eng
https://www.inrae.fr/en/divisions/mathnum
https://www.inrae.fr/en/divisions/mathnum
https://eng-biogeco.hub.inrae.fr/
https://www.inria.fr/en/pleiade
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SCIENTIFIC 
NETWORK 

2024-2026 
Digital twins for microbial systems 

Context and challenges 

mailto:digitbio@inrae.fr
https://eng-digitbio.hub.inrae.fr/
https://eng-biogeco.hub.inrae.fr/
https://maiage.inrae.fr/
https://eng-narbonne.montpellier.hub.inrae.fr/
https://www.micalis.fr/eng
https://eng-institut-sophia-agrobiotech.paca.hub.inrae.fr/
https://eng-mosar.versailles-saclay.hub.inrae.fr/
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Research units involved and partnerships 

 
 

https://www.inrae.fr/en/divisions/mathnum
https://www.inrae.fr/en/divisions/mathnum
https://eng-biogeco.hub.inrae.fr/
https://maiage.inrae.fr/
https://www.inrae.fr/en/divisions/mica
https://eng-narbonne.montpellier.hub.inrae.fr/
https://www.micalis.fr/eng
https://www.inrae.fr/en/divisions/agroecosystem
https://eng-institut-sophia-agrobiotech.paca.hub.inrae.fr/
https://www.inrae.fr/en/divisions/phase
https://www.inrae.fr/en/divisions/phase
https://eng-mosar.versailles-saclay.hub.inrae.fr/
https://www.inria.fr/en/pleiade
https://www.inria.fr/en/macbes


Metaprogramme DIGIT-BIO
Contact : digitbio@inrae.fr

https://eng-digitbio.hub.inrae.fr

National Research Institute for
Agriculture, Food and Environment Gr
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