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            Abstract

                The human insulin-resistance syndromes, type 2 diabetes, obesity, combined hyperlipidaemia and essential hypertension, are complex disorders whose genetic basis is unknown. The spontaneously hypertensive rat (SHR) is insulin resistant and a model of these human syndromes. Quantitative trait loci (QTLs) for SHR defects in glucose and fatty acid metabolism, hypertriglyceridaemia and hypertension map to a single locus on rat chromosome 4. Here we combine use of cDNA microarrays, congenic mapping and radiation hybrid (RH) mapping to identify a defective SHR gene, 
                Cd36
                 (also known as 
                Fat
                , as it encodes fatty acid translocase), at the peak of linkage to these QTLs. SHR 
                Cd36
                 cDNA contains multiple sequence variants, caused by unequal genomic recombination of a duplicated ancestral gene. The encoded protein product is undetectable in SHR adipocyte plasma membrane. Transgenic mice overexpressing 
                Cd36 
                have reduced blood lipids. We conclude that 
                Cd36
                 deficiency underlies insulin resistance, defective fatty acid metabolism and hypertriglyceridaemia in SHR and may be important in the pathogenesis of human insulin-resistance syndromes.
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                    Figure 1: Defective insulin and catecholamine action in SHR adipocytes and correction of the defect in chromosome 4 congenic rats.[image: ]


Figure 2: cDNA microarray analysis of gene expression in SHR adipose tissue. [image: ]


Figure 3: Radiation hybrid mapping of Cd36 to rat chromosome 4.[image: ]


Figure 4: SHR Cd36 cDNA contains an aberrant 3Â´ tail and multiple coding sequence variants.[image: ]


Figure 5: Distribution of amino acid changes and silent polymorphisms in SHR Cd36.[image: ]


Figure 6: Complete sequence divergence in the 3' untranslated tail of SHR and WKY Cd36 cDNA.[image: ]


Figure 7: Location of Cd36 on chromosome 4 determined by linkage analysis using a HinfI RFLP in the Cd36 cDNA sequence and genomic characterization by Southern blot.[image: ]


Figure 8: Analysis of Cd36 transcripts and protein products.[image: ]
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