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Identifying genes involved in the pathogenesis of proximal tubular proteinuria using ENU mutagenised mice 
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Introduction: Some proteins filter though the glomerular filtration barrier and are re-absorbed by the proximal tubules. Proximal dysfunction can lead to low-molecular-weight tubular proteinuria (LMWP) occurring in diseases such as Fanconi syndrome, Dent’s disease and diabetes mellitus and is often associated with retarded growth and rickets. The loss of vitamin D binding protein (DBP) in the urine can also cause vitamin D deficiency and bone disease.

Evidence suggests that many low-molecular-weight proteins and their ligands are re-absorbed by receptor-mediated endocytosis. Three genes have been found to be associated with LMWP; the chloride channel CLC-5 and the endocytotic receptors megalin and cubilin. Megalin knockout mice have LMWP and Vitamin D deficiency and are thought to be a model for Fanconi syndrome. 

Aim: To develop new mouse models for LMWP and gain insights into the genes involved in the pathogenesis of the disease, which may lead to new therapies.

Method and results: N-ethyl-N-nitrosourea (ENU) is a powerful chemical mutagen that can be used to efficiently induce point mutations at random throughout the mouse genome. 701 F1 male progeny generated using ENU mutagenised mice were screened for levels of Clara Cell protein (CC-16), a sensitive marker for LMWP, in their urine using an immunoassay. Urine samples with elevated CC-16 were re-tested for the presence of DBP and transferrin. Twelve F1 mice were identified with LMWP. We performed inheritance testing on two of these individuals and found the phenotype in both lines to be inherited in an autosomal dominant pattern.

Mutagenised mice are bred onto a different genetic background so that mutations can then be mapped using single nucleotide polymorphisms between the two mouse strains. The two lines that have been inheritance tested are in the process of being mapped. Affected mice are also being screened for bone disease and other phenotypes which are found in relevant human diseases. 

In addition, mRNA isolated from the kidneys of the twelve F1 mice are being screened for mutations in known candidate genes (e.g. megalin and cubulin). 


