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The CIC chloride channels are members of an expanding gene family found in bacteria, yeast, plants and ani-
mals. In mammals, at least nine CIC members have been identified,and shown to play roles in the control of mus-
cle excitability, cell volume regulation, synaptic transmission, transepithelial transport, etc. The physiological
relevance of chloride channels is best illustrated by three inherited human diseases (myotonia, Dent’s disease
and Bartter's syndrome ) associated with muscle stiffness, kidney stones and renal failure caused by muta-
tions in CIC-1,CIC-K 2 and CIC- 5, respectively. To have a broader basis for understanding the structures and
physiological roles of chloride channels, studies with model organisms such as Caenorhabditis elegans or mice
would be advantageous. I chose the nematode C. elegans as a model animal to investigate for new CIC chan-
nels. \

My study focused on the structure, expression and mutant phenotypes of a putative chloride channel gene
found in C.elegans, clh- 1 (CIC chloride channel homologue). The clh- I gene product encodes a 902 arﬁino acid resi-
due protein with 13 putative hydrophobic regions and is highly homologous to human CIC-1 and CIC-2. In
traﬁsgenic worms with the lacZ reporter gene, the clh- I gene was expressed predominantly in hypodermal cells in-
cluding seam cells. The clh- I transcripts were detected in developmental stages from egg to adult. I have ob-
tained two germ line deletion mutants [clh-1 (ga900) and clh-1 (qa901)] from a population of Tcl
transposon insertional allele. Mutants were viable and behaved similarly to the wild type in terms of locomo-
tion, pharyngeal pumping, egg laying and chemotaxis to various ions including chloride. However, they exhib-
ited significant morphological changes characterized by an increased body width and abnormal alae structure.
When mutants were cultured in hypertonic medium or introduced with a cloned clh- I (+) gene, they showed simi-
lar body width as the wild type. High osmolarity in the culture medium restored the normal body width of the
clh- 1 mutants. This study revealed that a putative chloride channel contributes to osmotic regulation subse-

quently affecting the body morphology in nematodes.
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