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Career History 

1985- 1989: Ph.D. in Developmental Biology, University Paris VII  
1989- 1991: Postdoctoral Fellow, Harvard Medical School, Boston  
1991- 1994: Postdoctoral Fellow, Mt Sinai Hospital, Toronto  
1994- 1996: Research Investigator, IGBMC, Strasbourg  
1996 -2002: Research Director, IGBMC, Strasbourg  
2002- 2009: Programme Leader, NIMR  
2009- 2015: Head of Division, NIMR   
2015- present: Senior Group Leader, The Francis Crick Institute  

Major Awards, Honours and Prizes  

2000: Member of the European Molecular Biology Organization  
2007: Ribeiro Caro Almela Prize for Research in Developmental Neurobiology  
2009: Fellow of the Academy of Medical Sciences, UK  
Since 2009: President of the International Society for Developmental Neurobiology   
2020: Fellow of the Royal Society  

Membership of external committees, editorial boards, review panels, SABs etc 

External Committees:  
Since 2013: Member of the SAB of the Institut de Biologie du Développement de Marseille-
Luminy  
Since 2013: Member of the SAB of the Centre de Biologie du Développement de Toulouse  
Since 2013: Member of the SAB of the Paris-Saclay Neuroscience Institute  
Since 2019: Member of the Scientific Council of Institute Pasteur, Paris   
  
Grant and Award Committees:  
Since 2015: Member of the Wellcome Trust/DBT India Alliance Intermediate and Senior 
Fellowship Interview Committee  
Since 2018: Member of the Wellcome Trust Expert Review Group in Cellular and Molecular 
Neuroscience  
  
Editorial duties:  
Since 2006: Editorial Board member at BMC Developmental Biology   
Since 2007: Editorial Board member at Neural Development   
Since 2011: Editorial Board member at Genes & Development   
Since 2012: Editorial Board member for Developmental Cell   
Since 2013: Managing Editor at Development  



 

Lab Name Neural Stem Cell Biology Laboratory  

Research programme and achievements 

We are interested in the regulation of stem cell behaviours. We study neural stem cells in 
the embryonic and adult brain, and we focus on the decisions of neural stem cells to 
divide or exit the cell cycle and how these decisions are regulated by signalling, 
transcriptional and epigenetic mechanisms. Our projects can be grouped into two main 
themes:  
  
1. Regulation of neurogenesis in the embryonic brain.   
We study the functions of transcription factors and chromatin remodeling complexes in 
embryonic neurogenesis, particularly in the human brain, to determine the role of these 
regulatory factors in the dramatic expansion of neural progenitor populations that occurs 
during human brain development. We use human iPSC-derived neural cultures and foetal 
brain tissues to examine the interactions between transcription factors and chromatin 
regulators, identify the genes they regulate, and determine the steps in neurogenesis they 
control.  
  
2. Regulation of neurogenesis in the adult brain.   
We study stem cells in the hippocampus of adult and ageing mice and address the roles 
of niche signals and transcriptional and chromatin regulators in the regulation of stem cell 
behaviour. We also investigate the mechanisms that cause changes in stem cell 
behaviour at the transition from developmental to adult neurogenesis and during ageing. 
We are particularly interested in whether the choice of hippocampal stem cells to self-
renew or remain quiescent is stochastic or biased by heterogeneity in the niche 
environment or in the response of stem cells to their environment.  
  
Major Achievements:  
We have studied the normal function of genes implicated in neurodevelopmental 
disorders in the development of the mouse cerebral cortex. We have shown that the 
centrosome-associated gene Cenpj/CPAP, which causes microcephaly when mutated, 
regulates the mode of division of cortical progenitors as well as the speed of migration 
and morphology of newborn neurons. We also found that Nipbl, a subunit of the cohesin 
complex that has been implicated in syndromic mental retardation, is required for the 
correct migration of cortical neurons through transcriptional regulation of several neuronal 
migration genes.  
  
The proliferation of adult hippocampal stem cells is stimulated by the transcription factor 
Ascl1. We have shown that the choice that these stem cells make between remaining 
quiescent and becoming active is determined by the posttranscriptional regulation of 
Ascl1. This involves several mechanisms, including the ubiquitin ligase Huwe1 and the 
nuclear protein Id4. We have also shown that Ascl1 expression decreases progressively 
at the transition from development to adult neurogenesis, due to increasing Huwe1 
expression and activity, resulting in hippocampal stem cells returning progressively to 
quiescence instead of differentiating, and thus ensuring the long-term maintenance of the 
stem cell pool.   
  
 

2018 to 2019: Reviewing Editor at eLife   



Future plans:   
We will further investigate the mechanisms regulating hippocampal stem cell activity, 
focusing in particular on the niche signals and transcriptional regulators that promote the 
transition from developmental to adult neurogenesis and that contribute to the decline of 
neurogenesis during ageing.  
  
We will also analyse the different populations of hippocampal stem cells and the niche 
signals and transcriptional regulators that control their activity, in other mammalian 
species than the mouse, including primates and humans, to identify mechanisms 
responsible for the different dynamics and different extent of adult neurogenesis observed 
between mammalian species.   
  
We will study the role of proneural transcription factors (ASCL1, MYCN), their regulators 
(E3 ubiquitin ligase HUWE1) and subunits of the BAF chromatin remodeling complex in 
human embryonic neurogenesis, to determine their contributions to the extended 
proliferation of human cortical progenitors. We will also investigate pathological mutations 
in some of these factors (N-MYC, HUWE1, BAF250A) that cause syndromic or non-
syndromic intellectual disability, in order to identify the pathological mechanisms and 
determine which aspects of human neural development they interfere with.  
  
We will also investigate the mechanism of action of the pioneer transcription factor 
ASCL1 during neurogenesis by studying how ASCL1 and the BAF chromatin remodeling 
complex interact when regulating gene expression.   
 

 

Research outputs 

Urban, N., van den Berg, D.L.C., Forget, A., Andersen, J., Demmers, J.A., Hunt, C., 
Ayrault, O., and Guillemot, F. (2016). Return to quiescence of mouse neural stem cells 
by degradation of a pro-activation protein. Science 353, 292-295. DOI: 
10.1126/science.aaf4802 
This paper provided the first evidence that stem cells in the adult mouse hippocampus are 
heterogeneous in their behaviour, with most stem cells differentiating and leaving the niche 
after they have become active but a small fraction returning to a shallow state of quiescence. 
These “resting cells” have an essential role in the long-term maintenance of an active stem 
cell pool.  
 
van den Berg, D.L.C., Azzarelli, R., Oishi, K., Martynoga, B., Urbán, N., Dekkers, 
D.H.W., Demmers, J.A., and Guillemot, F. (2017). Nipbl interacts with Zfp609 and the 
Integrator complex to regulate cortical neuron migration. Neuron 93, 348-361. DOI: 
10.1016/j.neuron.2016.11.047 
Mutations in the Cohesin subunit Nipbl are the most common cause of a neurodevelopmental 
disorder, Cornelia de Lange syndrome. In this paper, we investigated the role of Nipbl in 
normal development of the mouse cerebral cortex. We found that Nipbl regulates transcription 
during neurogenesis and is in particular required for the expression of genes involved in 
neuronal migration such as Sema3a and Plxnd1, suggesting that pathological mutations of 
NIPBL may result in neuronal misplacement in patients’ brains. 
  
Blomfield, I., Rocamonde, B., del Mar Masdeu, M., Mulugeta, E., Vaga, S., van den 
Berg, D., Huillard, E., Guillemot, F., and Urbán, N. (2019) Id4 promotes the elimination 
of the pro-activation factor Ascl1 to maintain quiescence of adult hippocampal stem 
cells. eLife 8:e48561. DOI: 10.7554/eLife.48561 

https://science.sciencemag.org/content/353/6296/292
https://www.sciencedirect.com/science/article/pii/S0896627316309151
https://elifesciences.org/articles/48561


In this paper, we investigated the mechanisms that regulate Ascl1, a transcription factor that 
determines the activity state of stem cells in the adult hippocampus. We identified the 
nuclear protein Id4 as a negative regulator of Ascl1 expression and activity which maintains 
hippocampal stem cells in quiescence by promoting the degradation of Ascl1 protein. 
  
Harris, L., Rigo, P., Stiehl, T., Gaber, Z., Austin, S.H.L., del Mar Masdeu, M., Edwards, 
A., Urbán, N., Marciniak-Czochra, A., and Guillemot, F. (2021) Progressive changes in 
hippocampal stem cell properties ensure lifelong neurogenesis. Cell Stem Cell 28, 5. 
DOI: 10.1016/j.stem.2021.01.003 
This paper is a follow up of Urban et al. (2016). We demonstrate that the transition from 
developmental neurogenesis in the hippocampus, which is marked by a rapid loss of 
hippocampal stem cells, to adult neurogenesis, when stem cell numbers stabilise, reflects a 
marked change in stem cell behaviour. During development, stem cells are rapidly 
eliminated after they have proliferated, while in adults a large fraction of stem cells undergo 
long-term self-renewal, which involves transient returns to quiescence. 
  
Lattke, M., Goldstone, R., and Guillemot, F. (2020). Extensive transcriptional and 
chromatin changes underlie astrocyte maturation in vivo and in culture. 
BioRxiv. DOI: 10.1101/2020.04.28.066043.  
Astrocytes are an unusual cell type that remains developmentally plastic for extended times 
(i.e. they remain capable of proliferating and generating neurons in juvenile mice) and that 
becomes fully mature only toward adulthood. In this study, we have identified extracellular 
signals and transcriptional regulators that promote the maturation of astrocytes. These 
factors might therefore prevent adult astrocytes from acquiring stem cell-like properties upon 
injury, and thereby limit the capacity of the brain to self-repair.  
 

https://www.sciencedirect.com/science/article/pii/S1934590921000035?via%3Dihub
https://www.biorxiv.org/content/10.1101/2020.04.28.066043v2
https://www.biorxiv.org/content/10.1101/2020.04.28.066043v2
https://www.biorxiv.org/content/10.1101/2020.04.28.066043v2

