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Summary. In this review we discuss the recent findings 
concerning the mechanisms that restrict somitic cells to 
the skeletal muscle fate, the myogenic regulatory factors 
controlling skeletal muscle differentiation and 
specification of myogenic cell lineages, the nature of 
inductive signals and the role of secreted proteins in 
embryonic patterning of the myotome. More specifically, 
we review data which strongly support the hypothesis 
that Myf-5 plays a unique role in development of epaxial 
muscle, that MyoD plays a unique role in development 
of hypaxial muscles derived from migratory myogenic 
precursor cells, and that both genes are responsible for 
development of intercostal and abdominal muscles 
(hypaxial muscles that develop from the dermatomal 
epithelia). In addition, while discussing upstream and 
post-translational regulation of myogenic regulatory 
factors (MRFs), we suggest that correct formation of the 
myotome requires a complex cooperation of DNA 
binding proteins and cofactors, as well as inhibitory 
function of non-muscle cells of the forming somite, 
whose proteins would sequester and suppress the 
transcription of MRFs. Moreover, in the third part of our 
review, we discuss embryonic structures, secreted 
proteins and myogenic induction. However, although 
different signaling molecules with activity in the process 
of somite patterning have been identified, not many of 
them are found to be necessary during in vivo embryonic 
development. To understand their functions, generation 
of multiple mutants or conditional/tissue-specific 
mutants will be necessary. 
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Introduction 

In all vertebrates, the development of skeletal 
muscle occurs in a nearly related pattern (reviewed in 
Ordahl and LeDouarin, 1992; Wachtler and Christ, 1992; 
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Hauschka, 1994; Christ and Ordahl, 1995; Currie and 
Ingham, 1998). Epithelia1 spheres named somites arise 
from the paraxial mesoderm in a stereotypical cranial to 
caudal progression on either side of the neural tube. 
Somites represent a source of all skeletal muscle for the 
embryonic body (trunk and limb muscles) and some 
head muscles. The remaining head muscles arise from 
more anterior nonsomitic paraxial and prechordal 
head mesoderm. Subsequently, somites  become 
compartmentalized into a dorsal epithelia1 dermamyo- 
tome (source of dorsal dermis and myotomes) and a 
ventral mesenchymal sclerotome (source of axial 
skeleton). It is believed that medially located cells of the 
derma-myotome, adjacent to the neural tube, migrate 
laterally to form the myotome, the compartment of the 
somite that gives rise to the skeletal muscle (Kaehn et 
al., 1988; Denetclaw et al., 1997; Kahane et al., 1998). 

The myogenic regulatory factors (MRFs), a group of 
basic helix-loop-helix (bHLH) transcription factors 
consisting of MyoD, myogenin, Myf-5, and MRF4, play 
essential regulatory functions in the skeletal-muscle 
developmental program. The  introduction of null 
mutations in Myf-5, MyoD, myogenin, and MRF4 into 
the germline of mice has revealed the hierarchical 
relationships existing among the MRFs, and established 
that functional redundancy is a feature of the MRF 
regulatory network (reviewed in Megeney and Rudnicki, 
1995; Rudnicki and Jaenisch, 1995). Importantly, the 
entire embryonic lineage that gives rise to skeletal 
muscle never forms in compound-mutant animals 
lacking both Myf-5 and MyoD, as  evidenced by the 
absence of myoblasts  and myofibers  throughout 
development (Rudnicki et al., 1993; Kablar and M.A. 
Rudnicki, unpublished). 

Lineage tracing experiments in avian embryos 
indicate that epaxial (originating in the dorsal-medial 
half of the somite, e.g. back muscles) and hypaxial 
(originating in the ventral-lateral half of the somite, e.g. 
limb and body wall muscles) musculature at the limb 
level have distinct origin (reviewed in Chevallier et al., 
1977; Christ et al., 1983; Ordahl and Le Douarin 1992; 
Christ and Ordahl 1995; Denetclaw et al., 1997). Recent 
reports provide the first definitive evidence for unique 
roles of MyoD and Myf-5 in the emergence of myogenic 
lineages within the developing somite (Kablar et al., 


















