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Abstract 
We explore cellular/molecular contexts at the root of resilience versus vulnerability of biological 
systems. An example we recently identified is how modulation of the stress support pathway 
switches resilience into vulnerability to WEE1 perturbation, and how this vulnerability is cell type 
specific (manuscript in prep). This contextualisation (conditioned by cell type and by quantitative 
stress support) is particularly interesting as WEE1 has distinct modes of action recently emerged, 
including regulation of an intact dNTP pool, histone levels, epigenetic processes, DNA repair, beside 
its established implication on cell cycle progression. We propose to use this example of 
cellular/molecular context to build a logical model combining mathematics with –omics and use this 
model to predict mechanisms governing the vulnerability versus resilience switch. 
Quantitative/qualitative approaches will be developed to contextualise the modelled network. 
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Objectives 

Aim 1) Elaborate a logical model recapitulating WEE1 actions in cells, integrating the distinct modes 
of WEE1 action and highlighting their intersection. Aim 2) Analyse and simulate the model to predict 
signalling nodes and perturbators, which will be experimentally validated through 
biological/biochemical studies. Aim 3) Integrate outcomes to contextualise the modelled network 
with distinct biological contexts exemplifying resilience versus vulnerability. 

Expected profile 
The candidate should preferentially have strong knowledge on biology, particularly on signalling, and 
must be interested in applying mathematical modelling for qualitative/quantitative approaches. An 
interdisciplinary experience previously acquired during his/her trainings will be particularly 
considered. Knowledge on mathematical modelling are not mandatory although desirable. 
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Is this project the continuation of an existing project or an entirely new one? This is an entirely new 
project at the root of a new collaboration between Remy and Maina teams, based on our recent 
discussions. This research program reflects a truly synergistic convergence on our main interests on 
signalling. 
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