
Defects occurring during embryonic and foetal development can result
in congenital malformations of various severity. The malfunctions
compatible with birth and postnatal life can still present a significant
burden for patients and families. In the goal of better understanding
the genetic basis of congenital malformations and malfunctions, the
NEUcrest project focuses on a family of disorders which share a
common cell type of origin, the neural crest cells. Neural crest cells are
formed during early embryogenesis and disseminate throughout the
body of the embryo to form multiple cell types and structures such as
the peripheral nervous system (our sensory system for example),
pigmented cells, hormone secreting cells and also many craniofacial
structures. The diversity of neural crest-derived cell types explains why
it is difficult to understand the common and specific causes of disease
in each of these derivatives. Our NEUcrest project postulates that
using the current genetic network of neural crest development as a
framework will help positioning the genes involved in patient defects
into a cascade of gene activities.
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Using this map will help
understanding the relationships
between otherwise distinct gene
functions. By combining human
genetics and experimental
analysis in animal models, these
relationships can be tested and
further used to better
understand pathologies.



OUR PROGRESS IN BRIEF
By : Anne-Hélène Monsoro-Burq & Daria Barsuk, Institut Curie (FR)

Autumn 2019: all agreements signed,
PhD candidates from all around the
world are about to join their hosting
teams, benches are clean and ready for
the start of this exciting adventure in the
world of development biology, neural
crest enigma and CRISPR designs.
And we all very well know what
happened next, in March 2020...

Here we are, two years later, sharing
with you what happened in the
NEUcrest life since the start of the
pandemic and what progress our
researchers succeeded to achieve in
uncovering the neurocristopathies and
other neucrest-derived diseases and
towards all the objectives of the project.

OUR EARLY-STAGE RESEARCHERS

If the concept of an ITN project rings you a bell, you certainly know
that the core of this type of Marie Sklodowska-Curie Actions of the
EC are the Early Stage Researchers (or simply ESRs) and our mission
is to bring this new generation of super-heroes in development
biology. We have 15 of them in our project and they are all coming
from various countries. One sure thing they have in common is their
research excellency:
Subham Seal (ESR1), Alex Kotov (ESR2), Chloe Paka (ESR3), Anna
Wulf (ESR4), Amy Kerr (ESR5), Marco Antonaci (ESR6), Haris Bin
Fida (ESR7), Merin Lawrence (ESR8), Sanjay Vasudevan (ESR9),
Nitin Narwade (ESR10), Filipa Duarte (ESR11), Irina Poverennaya
(ESR12), Nicolas Xenidis (ESR13), William Bertani-Torres (ESR14),
Francesca Lorenzini (ESR15)

SCIENTIFIC PROGRESS

During the first half of the NEUcrest project, the fifteen early-stage
researchers have been trained in the various fields necessary to
understand these complex scientific questions, in the technical
approaches used in their host laboratories, and advanced in the
discovery of candidate genes for neural crest-linked disorders. Firstly,
using a patient-centred approach they have selected genes associated
with human neurocristopathies. 

In brief:

Kick-off: November 2019, Orsay (FR)
From left to right: Karima Kissa (Azelead, FR), Brigitte Onteniente (Phenocell, FR), Matt
Guille (EXRC, UK), Erin Knock (Stemcell Tech., UK), Angela Nieto (UMH, ES), Ludovic
Guillermain, Daria Barsuk (Institut Curie. FR), Grant Wheeler (UEA, UK), Laura
Fontenille (Azelead, FR), Tom Hancocks (EMBI, UK), Karen Liu (KCL, UK), Han van
Neck (EMC, NL), Anne-Helene Monsoro-Burq (Institut Curie, FR), Gerhard Schlosser
(NUIG, IE), Patricia Noguiez-Hellin (Institut Curie, FR), Nadege Bondurand (IMAGINE,
FR)

ESRs galleryESRs gallery

All projects in details: 
 neucrest.curie.fr/team/esr

https://neucrest.curie.fr/about
http://neucrest.curie.fr/team/esr


CELLULAR AND ANIMAL MODELS
USED FOR OUR RESEARCH:

 PUBLICATIONS AND DISCOVERIES

Secondly, through a neural crest gene regulatory network approach,
they have identified and selected novel candidates supporting specific
mechanisms of neural crest induction,  cell migration, differentiation or
tumour transformation. This has generated a list of more than 500
gene candidates, which have been prioritised-down to 100 genes,
several of which of interest for many partners of the network, thus
stimulating collaborative works. Expression and functional analyses of
these genes has been further narrowed down to the most promising
factors and is currently under detailed analyses using patient-derived
cells or animal models.
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For our studies, we use
multiple model organisms to
explore the NC and its
derivatives at different
stages of the life cycle.
Xenopus, zebrafish and
mouse embryos are used to 
study early development of
the neural crest in an in
vivo context, while iPSCs
(induced pluripotent stem
cells) and iPSC-derived
organoids provide a basis
for studying the etiology
and genetics of
neurocristopathies.

Since the start of the NEUcrest our scientists have made a number of reviews and publications in peer-reviewed
journals and  our fellows have presented their work at various workshops, colloquia and specialized conferences.
All published items can be found in our Project's repository - Zenodo

[1]. Peer-reviewed mini review article: Seal S, Monsoro-Burq A. H. “Insights Into the Early Gene Regulatory
Network Controlling Neural Crest and Placode Fate Choices at the Neural Border”,
https://doi.org/10.3389/fphys.2020.608812
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Pingault V; Lefort N, and Bondurand N,"Generation of an iPSC line (IMAGINi022-A) from a patient carrying a
SOX10 missense mutation and presenting with deafness, depigmentation and progressive neurological
impairment", Stem cell research, V48, October 2020. https://doi.org/10.1016/j.scr.2020.101936
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https://zenodo.org/communities/neucrest_860635
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https://doi.org/10.1016/B978-0-12-823884-4.00014-6
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Autumn 2022: Patient communication, ERN-Cranio network & EMC Rotterdam

16 - 20 October 2022: 19th International Developmental Biology Meetings organized by the ISDB and the
Portuguese society (SPDB)

 PUBLICATIONS AND DISCOVERIES 

[5]. Peer-reviewed article: Wulf, A.M.; Moreno, M.M.; Paka, C.; Rampasekova, A.; Liu, K.J. “Defining Pathological
Activities of ALK in Neuroblastoma, a Neural Crest-Derived Cancer.” Int. J. Mol. Sci. 2021, 22, 11718.
https://doi.org/10.3390/ijms222111718
[6]. Technical paper: Marines J; Lorenzini F; Kissa K; Fontenille L. “Modelling 3D tumour microenvironment in
vivo: a tool to predict cancer fate”. bioRxiv; 2021; https://doi.org/10.1101/2021.09.23.461461
[7]. Peer-reviewed article: Antonaci, M; Wheeler, G.N.; "MicroRNAs in neural crest development and
neurocristopathies." Biochem Soc Trans 2022; BST20210828. DOI: https://doi.org/10.1042/BST20210828
[8]. "From neural border to migratory stage: A comprehensive single cell roadmap of the timing and regulatory
logic driving cranial and vagal neural crest emergence"; Kotov A.,  Alkobtawi M., Seal S., Kappes V., Ruiz S.M.,
Arbes H., Harland R., Peshkin L. and  Monsoro-Burq A.-H.; bioRxiv. posted 23 March 2022,
10.1101/2022.03.23.485460, http://biorxiv.org/content/early/2022/03/23/2022.03.23.485460

WHERE TO FIND US NEXT
29 May - 3 June 2022 : Imaging Workshop by Azelead & Bruker

11 - 15 July 2022: Third Network-wide Meeting (link), visit of high scool students, informal scientific round tables

MONTPELLIER

GALWAY

7 - 10 November 2022: The 3rd joint meeting of the French and Japanese Societies of Developmental Biology
(link), this conference as a dual scientific and science democratization event, and organize multiple actions to
reach a wide and diverse audience, both in terms of age and socio-economic level. Our students will take active
part in it's vulgarization part

STRASBOURG 

ROTTERDAM 

Get in touch: neucrest@gmail.com; daria.barsuk@curie.fr
https://neucrest.curie.fr, https://twitter.com/INeucrest

11 May 2022: Pint of Science - Vulgarization Festival (link).  7:30-9:30 pm, Maddermarkt Theater, Norwich.
Our two fellows from UEA will prepare an interactive stand about the frog animal model. 

NORWICH
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