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            Abstract
Megaloblastic anaemia 1 (MGA1, OMIM 261100) is a rare, autosomal recessive disorder characterized by juvenile megaloblastic anaemia, as well as neurological symptoms that may be the only manifestations1,2. At the cellular level, MGA1 is characterized by selective intestinal vitamin B12 (B12, cobalamin) malabsorption2. MGA1 occurs worldwide, but its prevalence is higher in several Middle Eastern countries3,4,5,6 and Norway1,7, and highest in Finland8 (0.8/100,000). We previously mapped the MGA1 locus by linkage analysis in Finnish and Norwegian families to a 6-cM region on chromosome 10p12.1 (ref. 8). A functional candidate gene encoding the intrinsic factor (IF)-B12 receptor, cubilin, was recently cloned9,10; the human homologue, CUBN, was mapped to the same region10. We have now refined the MGA1 region by linkage disequilibrium (LD) mapping, fine-mapped CUBN and identified two independent disease-specific CUBN mutations in 17 Finnish MGA1 families. Our genetic and molecular data indicate that mutations in CUBN cause MGA1.
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                    Figure 1: Genetic and physical map of the MGA1 region.[image: ]


Figure 2: Identification of the 3916C→T missense mutation (FM1) in CUBN associated with MGA1.[image: ]


Figure 3: Identification of the second Finnish (FM2) mutation found in a single MGA1 kindred.[image: ]


Figure 4: Three-dimensional modelling of mutant (FM1) CUB domain 8 with P1297L based on the X-ray structure of a CUB domain from spermadhesin 1 SPP (refs 16,26).[image: ]


Figure 5: Expression analysis of cubilin protein.[image: ]
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