An Allele on Chromosome I Affects C. elegans Pharynx Muscle Cell Morphology

The development of any organism is directed by sequential gene expression that provides a basis for differentiation and specialization of cells. Our lab is interested in the genes that control organogenesis, specifically, the development of the C. elegans pharynx.  The microscopic nematode Caenorhabditis elegans is a model organism that provides many advantages for this study. Its complete cell lineage is known, it is transparent, it has a short life cycle and it is ideal for genetic experiments. Our lab previously performed a mutagenesis screen that resulted in over 200 defective pharynx phenotypes. We have selected two strains to investigate, M136 and M138, which are characterized by extreme deformation of the pharynx resulting from possible failure of pharyngeal muscle cells to undergo normal morphogenesis. We hypothesize that the phenotype may be a result of abnormal adhesion of cells and resulting in L1 larval lethality.  We are addressing the lethality using multiple methods, immunocytochemistry to reveal the structure of the abnormal pharynx, fluorescent bead feeding assays to determine if the pharynx has function, and genetic mapping to reveal the identity of the gene involved. To determine the gene mutated in this pharynx phenotype, we used single nucleotide polymorphism mapping to elucidate the chromosomal location of the allele. Chromosomal mapping localizes the mutation to chromosome 1. A complementation analysis has shown M136 and M138 to be caused by the same mutation. Future research will entail complementation with deletion strains to determine the exact location of the mutation, followed by the use of transgenic rescue microinjections to confirm the identity of the gene.

