primary germ layers

The somites are transient structures that form progressively along the anteroposterior axis by segmentation of the paraxial mesoderm and reorganize without cell differentiation (primary organs).

Take-home message

Take-home message

The somites are responsible for the segmental organization of the body.

They govern the metamerism of somite-derived tissues and spinal ganglia. Metameric division of the spine, the neural tube, the abdominal wall and thorax (ribs) depends on the organization of somites.

Derivatives of somites

• the dermomyotome, a double-layered structure composed of myotome in the lower layer and dermatome in the upper layer :

 myotome : skeletal muscles (body, limbs)  dermatome, that generates dermis (skin)

• the sclerotome that gives rise to cartilage, vertebrae and most of the ribs. The muscle IDENTITY is conferred by the expression of "myogenic regulatory factors" .

Formation of the dermomyotome

2-Myogenic Factors (MRFs)

MyoD family

Experimental demonstration

Fibroblasts from mouse embryos cultured in the presence of 5-azacytidine differentiate mainly in myoblasts. 

MyoD family

Structure
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Muscle cells

Fetal and postnatal growth, regeneration

Myogenesis
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GROWTH FACTORS

• A gene initially suspected : mh (BTAU2)

• The gene encoding myostatin was found at the mh locus (mstn as a candidate gene)

• Loss-of-function mutations in mstn gene lead to doublemuscling

•a wild type "+" allele and a recessive "-" allele, causing the double-muscled phenotype in the homozygous condition. 

A monogenic, autosomal segregation pattern

Mutations in cattle

* * * * * CysTyr nt419(del7-ins10) Q204X nt821(del11) C313Y E226X E291X EXON 1 EXON 2 EXON 3 5 ' 3 ' N C Pro-region C-

Regulation of MSTN expression

• FoxO1

• MRFs (MyoD, Myf5)

• Hormones (Glucocorticoids...)

• P38 MAPK, MKK6 

  /www.med.unc.edu/embryo_images/unit-mslimb/mslimb_htms/mslimb001a.cells is segmented into cylindrical structures (somitomeres) early in the third week. http://www.med.unc.edu/embryo_images/unit-mslimb

  m. vs hypaxial m. Adapted from Dietrich et al., 1999 • No hypaxial myotome and limb musculature in Pax3 -/-mice.Pax3 function and action• Pax3 induces myogenesis in totipotent cells.• Overexpression of a dominant negative Pax3 abolishes myogenesis in mice.• Pax3 controls the expression of myogenic factorsMyogenic regulatory factor 4Rhodes et al.,1989 

  • Bind to consensus E-box sequence (CANNTG): Found in promoters of many muscle-specific genes • Autoregulatory loop Regulation By positive partners • E12/E47 • MEF2 family members (muscle enhancer factors: MEF2A, b, c, d) •MLP (Muscle LIM Protein)

•

  Most of myogenesis occurs during fetal life (precocity) • Three generations of fibres • Fixed total number of fibres by the end of the second trimester of gestation • The last third of gestation is marked by the acquisition of contractile and metabolic properties • Postnatal myogenesis is characterized by the growth of the

  was recenly identified in Blonde Aquitaine (fixed in the population):  aberrent transcript (Bouyer et al, 2014 ) • Substitution T (3811) G (3811) dans l'intron 2 du gène de la myostatine en B Aq • Création d'un site cryptique illégitime d'épissage  transcrit anormal • Allèle mutant fortement exprimé •  myostatine fonctionnelle et phénotype hypertrophique modéré de la B Aq? Bouyer et al. 2014. PLoS ONE 9(5): e97399. doi:10.1371/journal.pone.0097399Function• The protein normally restrains muscle growth, ensuring that muscles do not grow too large (statin function),• is involved in muscle mass homeostasis,• is involved in regulation of adipogenesis Mutations in the MSTN/gdf8 gene  reduce the production of functional myostatin  overgrowth

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Subdivisions of somites

The somite subdivides into :

• the sclerotome (ventral medial part)

• the dermomyotome (dorsal part) 

Expression profiles during myogenesis

The protein profile and transcript profile are specific to the developmental stage and the type of muscle.

Semitendinosus muscle (D110 pc)

Semitendinosus muscle (Adult) 

Histogenesis of the muscle
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