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Title of the Internship: Role of TGF-beta signalling in connective tissue precursors for skeletal muscle patterning

Laboratory : Institut de Génomique Fonctionnelle de Lyon (IGFL / ENS Lyon) https://igfl.ens-lyon.fr/

Research team : “Developmental and Evolutionary Histories of Vertebrates” (DEHV)

https://igfl.ens-lyon.fr/equipes/eglantine-heude

Supervisor to contact : Eglantine Heude, CR CNRS, HDR, Team leader eglantine.heude@ens-lyon.fr

Project description

Muscle-associated connective tissue (MCT) progenitors have been identified as key regulators of skeletal muscle
patterning (Nassari et al., 2017; Sefton & Kardon, 2019). Defects in MCT communication with adjacent muscle
progenitors have been suggested to underlie some human congenital disorders affecting the musculoskeletal
system (Sefton & Kardon, 2019). The morphogenetic determinants implicated in the interaction between MCT and
muscle progenitors are still to be investigated. It has been shown that the MCT originates from different embryonic
populations throughout the body plan (Heude et al., 2018; Nassari et al., 2017). At head and limb levels, studies
have reported that TGFp signalling is required in MCT progenitors for proper muscle formation (Blitz et al., 2013;
Hosokawa et al., 2010). However, it is unclear whether TGFB signalling pathway and MCT progenitors act
equivalently along the axis for muscle patterning during development.

The present project aims to characterize the cellular and molecular determinants engaged in the communication
between MCT and muscle progenitors for proper skeletal muscle patterning, that could be defective in TGFB-related
connective tissue-associated pathologies.

To this end, we will make use of the genetic Cre-lox tool available in the mouse to perform conditional invalidation
of TGFp signalling in MCT progenitors of different embryonic origins. Embryos and fetuses will be collected at key
stages of muscle development for phenotypic and molecular analyses. Molecular analyses will be completed in both
muscle and MCT progenitors and derivatives to study the morphogenetic defects resulting from TGFf invalidation.
Specific markers of muscle and MCT specification and differentiation will be investigated by single molecule
fluorescence in situ hybridization (smFISH) and immunofluorescence stainings in toto (for early embryonic stages)
and on serial sections (for later fetal stages). The phenotype of perinatal foetuses will be investigated by classical
histological and immunostaining analyses on serial sections. Given the role of MCT derivatives and of TGFB in
controlling myofiber type (Hosokawa et al., 2010; Mathew et al., 2011), we will investigate how TGFp inactivation
affect the content in slow and fast muscle fibers during fetal muscle
development, together with muscle and MCT extracellular matrix proteins
(eg. Laminin, Sox9, Tcf4, Tnc, Scx, Collagens). Analyses will be then acquired
by high-resolution epifluorescence, confocal fluorescence or lightsheet
imaging depending on applications at the IGFL & ENS Imaging Platforms on
site.

Loeys-Dietz syndrome

Understanding the function of TGFB signalling pathway in coordinating
musculoskeletal development in our mouse models will be crucial to
elucidate the morphogenetic processes underlying TGFB-related human
congenital disorders such as Loeys-Dietz or Myhre syndromes.
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Skills required:

- Background in Developmental Biology

- Knowledge in mouse genetics

- Skills in classical histology and molecular biology
- High resolution fluorescence imaging
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