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            Abstract
Identification of the genes underlying complex phenotypes and the definition of the evolutionary forces that have shaped eukaryotic genomes are among the current challenges in molecular genetics1,2,3. Variation in gene copy number is increasingly recognized as a source of inter-individual differences in genome sequence and has been proposed as a driving force for genome evolution and phenotypic variation3,4,5. Here we show that copy number variation of the orthologous rat and human Fcgr3 genes is a determinant of susceptibility to immunologically mediated glomerulonephritis. Positional cloning identified loss of the newly described, rat-specific Fcgr3 paralogue, Fcgr3-related sequence (Fcgr3-rs), as a determinant of macrophage overactivity and glomerulonephritis in Wistar Kyoto rats. In humans, low copy number of FCGR3B, an orthologue of rat Fcgr3, was associated with glomerulonephritis in the autoimmune disease systemic lupus erythematosus. The finding that gene copy number polymorphism predisposes to immunologically mediated renal disease in two mammalian species provides direct evidence for the importance of genome plasticity in the evolution of genetically complex phenotypes, including susceptibility to common human disease.
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                    Figure 1: 
                        Genome screen for NTN susceptibility loci, and duplication and loss of 
                        Fcgr3
                         exon 5.
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Figure 2: 
                        Macrophage activity and haplotype analysis.
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Figure 3: 
                        Identification and functional characterization of 
                        Fcgr3-rs.
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Figure 4: 
                        Copy number polymorphism in human 
                        FCGR3
                         and association with lupus nephritis.
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