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June 1980 - Ingénieur Civil (M.Eng.) in Applied Physics; Université de Louvain, Belgium 
Dec. 1981 - M.A. in Biophysics; U.C. Berkeley.  
Dec. 1986 - Ph.D. in Biophysics; U.C. Berkeley; John C. Gerhart & George Oster co-
supervisors.  
1987-1992 - Post-doctoral fellow with Dr Patrick O'Farrell U.C. San Francisco.    
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1980 Fulbright/Hays fellowship, USA  
1982 Rosenberg Pre-doctoral fellowship (U.C. Berkeley), USA  
1986 California Cancer Research Committee Post-doctoral fellowship, USA  
1987 Damon Runyon/ Walter Winchell Post-doctoral fellowship, USA  
2006 Elected to EMBO  
2010 Elected Fellow of the Academy of Medical Sciences, UK  
2012 Recipient of Adv ERC grant  
2013 Elected Fellow of the Royal Society, UK  
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Panel Member, Pasteur Institute Developmental Biology Unit Review (2-5 March 2020)  
Panel Member, EMBL Developmental Biology Unit Review (14-16 May 2019)  
Panel Member, Wellcome Trust Science Interview Committee (Since Dec 2017)  
SAB Chair, Institut de biologie du Developpement de Marseille, France (since 2014)  
SAB Member, Institut Curie, Department of Developmental Biology, France (since 2016  
SAB Member, Institut de Biologie Integrative, Toulouse, France (since 2016)  
SAB Member, Fondation Schlumberger pour l'Education et la Recherche, France  
Panel Member, International Exchanges Scheme, Royal Society, UK (since 2015  
Member, Diversity Committee, Royal Society, UK (2014-2019)  
Mentor, SUSTAIN programme, Acad. of Medical Sciences UK (since 2016)  
Editorial Board Member, Science Signalling, USA  
Editorial Board Member, Developmental Biology, USA  
Editorial Board Member, Philosophical Transaction of the Royal Society B, UK (2014-
2019)  



 

Lab Name Epithelial Cell Interactions Laboratory 

Research programme and achievements 

My group investigates how, in the context of developing tissues, the range and activity of 
signalling pathways (signalling landscapes) are generated and then interpreted to control 
growth, apoptosis, and cell fate decisions.    
 
Establishment of signalling landscapes. During the past five years we have begun to 
understand how morphogens (lipidated and soluble) form long-range gradients. First, we 
have tracked the trafficking routes that Wnts take in producing cells. We then found that 
the Wnt lipid moiety is shielded by a subclass of glypicans defined by the Dally-like 
protein. We suggest that this interaction allows Wnts to spread in the extracellular space. 
In another study, we have engineered GFP into a signalling molecule recapitulating the 
activity of a soluble endogenous morphogen and shown that if one considers the 
presence of extracellular binding partners, diffusion can account for the formation of a 
morphogen gradient.   
We are planning to continue our multidisciplinary approaches to track the journey of Wnt 
proteins from secretion to engagement with signalling receptors. This will involve 
structural and biochemical analysis of Wnts’ interactions with their numerous partners 
(including Wntless, glypicans, and Frizzled receptors) and mathematical modelling to 
generate a testable theory of Wnt gradient formation in tissues. Additional roles of 
glypicans in morphogen transport will also be investigated. This programme of work will 
be in close collaboration with Yvonne Jones and Guillaume Salbreux.   
 
Signalling landscapes that control apoptosis and cell survival. Cell-cell signalling ensures 
the organised elimination of defective cells. We have shown previously that JNK signaling 
triggers apoptosis in response to epithelial disruption, and found that this activity is 

modulated by adenosine signalling, which in turn boosts the production of TNF, a 
proapoptotic signal. We also discovered the mechanism underlying the massive 
apoptosis suffered by many developmental mutants, showing that this follows from 
disruption of the EGFR signaling landscape in these mutants.   
Future work on the regulation of apoptosis will be incorporated in a programme to 
understand the coordination of compensatory proliferation and apoptosis in a stressed 
epithelium (see below).  
 
From signalling landscapes to growth, pattern and polarity. In order for well-proportioned 
structures to form during development, growth and patterning must be coordinated. This 
is achieved in part because patterning signals are required for growth. We have begun to 
investigate how these signalling pathways, particularly those mediated by Wingless and 
Dpp, impinge on growth. We have previously shown that Wingless acts as a permissive 
signal for growth (i.e. graded signalling is not required) and that the same is true for Dpp. 
We also found that graded Wnt signalling is not required for the establishment of planar 
cell polarity.   
 
How Dpp and Wnt signalling combine with other growth modulating signals at the 
molecular level remains unknown, and in the next quinquennium, we will follow three lines 
of research to investigate growth control during development. (1) We will identify the 
mediators of the pro-growth activities of the two main morphogens that pattern the fly 
wing. (2) To widen our understanding of growth regulation, we will investigate how 



changes in systemic ecdysteroids modulate tissue growth. (3) We will also be taking an 
unbiased approach to identify genes that correlate with growth rate. Overall this 
programme will address the molecular basis of phenomena such as the progressive 
slowing down of growth, the termination of growth, the coordination of growth and 
patterning, and scaling.  
 
Signalling dynamics and plasticity of cell fate decisions. Several signalling pathways 
interact dynamically to control vein formation in the Drosophila wing. We have invested 
significant effort in designing fast reporters and optogenetic actuators (with Y. Bellaiche) 
to probe this behaviour in live tissue. We will develop a quantitative understanding of the 
signalling network and show how it accounts for the formation of reliably sized veins (with 
G. Salbreux).  
 
Balancing cell removal and replenishment in a stress epithelium. We have found that 
ribosomal protein (RP) insufficiency (in a Drosophila model of a human ribosomopathy) 
triggers the unfolded protein response. Remarkably, RP-deficient tissues develop into 
normal adult structures despite massive apoptosis. We will determine why only a subset 
of cells die even though they all have the same RP-deficient genotype. We also will 
determine how compensatory proliferation perfectly compensates for cell loss. We know 
that several signalling pathways are involved and anticipate synergy with our work on 
signalling dynamics.  
 
A diagnostic tool for colorectal cancer. In collaboration with Svend Kjaer, we are 
developing reagents to detect Notum and validate them for the diagnostic of colorectal 
cancer.  

 

Research outputs 

Staporwongkul, K., de Gennes,M., Cocconi, L., Salbreux,G.*, and Vincent, J.-P.* (2020) 
Patterning and growth control in vivo by an engineered GFP gradient. Science, 370, 
6514. DOI: 10.1126/science.abb8205 

By merging the power of molecular genetics, basic physical chemistry and mathematical 
modeling we show quantitatively how an inert protein can be turned into a morphogen that 
provides positional information in a developing tissue. This is the first time that an active 
synthetic morphogen gradient is reconstituted in vivo. 
 

McGough, I.J., Vecchia, L., Bishop, B., Malinauskas, T., Beckett, K., Joshi, D., O'Reilly, 
N., Siebold, C., Jones, E.Y and Vincent. J.-P. (2020) Glypicans shield the lipid moiety 
of Wnts to enable signalling at a distance. Nature 585(7823):85 – 90. DOI: 
10.1038/s41586-020-2498-z 

This paper solves the Wnt solubility problem, which has preoccupied the Wnt field for the 
past 15 years. It explains how the lipid of Wnts can be maintained in the extracellular space. 
A great example of combining the expertise of the Jones & Vincent groups.  
 
Crossman, S., Streichan, S., and Vincent, J.-P. (2018) Loss of EGFR signaling 
accounts for the pattern of apoptosis in a wide range of developmental mutants. PLoS 
biology 16(10): e3000027. DOI: 10.1371/journal.pbio.3000027  
This paper provides a simple explanation for a seemingly mysterious process whereby mis-
specified cells seem to recognise that they are in the wrong place and undergo apoptosis as 
a result. We show that patterning mutants disrupt the segmental pattern of EGFR signalling 
which is in turn required for cell survival.  

https://science.sciencemag.org/content/370/6514/321
https://doi.org/10.1038/s41586-020-2498-z
https://doi.org/10.1371/journal.pbio.3000027


 
Sanchez Bosch, P., Ziukaite, R., Alexandre, C., Basler, K., and Vincent. J.-P. (2017) 
Dpp controls growth and patterning in Drosophila wing precursors through distinct 
modes of action. eLife 6:e22546. DOI: 10.7554/eLife.22546. 
This paper settles the question of whether a gradient of Dpp signalling is needed for the 
growth of wing primordia. It demonstrates that flat, constant Dpp signalling is sufficient to 
sustain proliferation.  
 
Carles Recasens-Alvarez, Cyrille Alexandre, Joanna Kirkpatrick, Hisashi Nojima, 
David J. Huels, Ambrosius P. Snijders and Jean-Paul Vincent. (2021) Ribosomopathy-
associated mutations cause proteotoxic stress that is alleviated by TOR inhibition. 
Nature Cell Biology 23, 127 - 135. DOI: 10.1038/s41556-020-00626-1  
In this paper, we uncover the cell biological basis of a human ribosomopathy. Somewhat 
unusually, this project was spurred by a member of the public who asked us to create a 
Drosophila model of his son’s condition caused by a ribosomal mutation (RPS23[R67K]. 
Flies carrying this mutation are viable but display many markers of cellular stress. 
Surprisingly, this is not caused by insufficient protein synthesis capacity but instead by 
a reduced ability to eliminate misfolded proteins, perhaps because of an unusual 
burden from orphaned ribosomal proteins. We found that pharmacological or 
genetic inhibition of TOR significantly rescued cellular stress in these animals, suggesting 
a therapeutic strategy to alleviate the symptoms of this and other ribosomopathies.  
 

http://doi.org/10.7554/eLife.22546
https://doi.org/10.1038/s41556-020-00626-1

