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Figure 6. C. elegans mutant phenotypes. Wild-type animals (WT) are approximately 1 mm long with a smooth exterior, and they move in a sinusoidal
pattern. Rolling (Rol) animals twist their body like a corkscrew and as a result often remain in the same region moving in a circular pattern. Dumpy (Dpy)
animals are shorter than wild-type. Multivulvae (Muv) hermaphrodites have protrusions along the ventral side (white arrowheads) where vulvae form but
are not able to attach to the uterus. Strain sources: D. Eisenmann and A. Golden.

Studying the epidermis has led to insights in early cell movements, wound healing, cell-cell fusions, and the
establishment of epithelial layers in developing embryos (Chisholm and Hardin 2005; Podbilewicz 2006). As the
“skin” of C. elegans, the epidermis is a model for the innate immune response to pathogens and for repair after a
physical wound such as a needle puncture. The wounded epidermis upregulates both Ca++ signaling to direct actin
polymerization for repair and innate immune signaling pathways to help promote survival after injury (Xu et al.
2012). The cell-cell fusion events leading to the multinucleate epidermis and genes important for this process have
been studied (Podbilewicz 2006). This work has supported the idea that repression of fusion in some cells may be
just as important for proper development as activation of cell fusion in other cells (Podbilewicz 2006).

5.2. Muscles—controlling animal movement

Just interior and connected to the epidermis are four quadrants (95 cells) of body-wall muscles that run along
the length of the body (Figure 3). The regular contraction and relaxation of the muscle cells leads to the “elegant”
sinusoidal movement of the animal. These somatic muscles are striated (although, unusually, they are obliquely
striated) and mononucleate (muscle cells do not fuse as they do in vertebrates) with multiple sarcomeres per cell
(Moerman and Fire 1997). The innervation of these muscles is also unusual in that the muscle cells send extensions
(“muscle arms”) to the ventral and dorsal cord to receive en passant synapses from the motor neurons instead of the
more usual case of receiving axonal projections from motor neurons (White et al. 1986; Figure 5D).

Genetic studies of muscle led to the first cloning and sequencing of a myosin gene (unc-54; MacLeod et al.
1981), and this finding provided major insights into the structure of all myosins. unc-54 and many other unc
(uncoordinated) genes encoding proteins needed for muscle activity produce a “floppy paralytic” phenotype
(Hodgkin 1983). The study of the assembly of sarcomeres into functional muscles and, in particular, the proteins
mediating attachment to the plasma membrane has revealed many molecules in common with vertebrate focal
adhesion complexes (Moerman and Williams 2006). Genetic screens designed to understand molecules involved in
muscle contraction have also led to insights regarding muscle-wasting diseases such as Duchenne's Muscular
Dystrophy (Chamberlain and Benian 2000)and cardiomyopathies (Benian and Epstein 2011). In addition to the
body-wall muscle, C. elegans has muscles that control eating (pharyngeal muscles), egg-laying (vulval and uterine
muscles and the contractile gonad sheath), mating (male-specific tail muscles), and defecation (enteric muscles).
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