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            Abstract
Integrins are the major adhesion receptors of leukocytes and platelets. Î²1 and Î²2 integrin function on leukocytes is crucial for a successful immune response and the platelet integrin Î±IIbÎ²3 initiates the process of blood clotting through binding fibrinogen1,2,3. Integrins on circulating cells bind poorly to their ligands but become active after 'inside-out' signaling through other membrane receptors4,5. Subjects with leukocyte adhesion deficiency-1 (LAD-I) do not express Î²2 integrins because of mutations in the gene specifying the Î²2 subunit, and they suffer recurrent bacterial infections6,7. Mutations affecting Î±IIbÎ²3 integrin cause the bleeding disorder termed Glanzmann's thrombasthenia3. Subjects with LAD-III show symptoms of both LAD-I and Glanzmann's thrombasthenia. Their hematopoietically-derived cells express Î²1, Î²2 and Î²3 integrins, but defective inside-out signaling causes immune deficiency and bleeding problems8. The LAD-III lesion has been attributed to a C â†’ A mutation in the gene encoding calcium and diacylglycerol guanine nucleotide exchange factor (CALDAGGEF1; official symbol RASGRP2) specifying the CALDAG-GEF1 protein9, but we show that this change is not responsible for the LAD-III disorder. Instead, we identify mutations in the KINDLIN3 (official symbol FERMT3) gene specifying the KINDLIN-3 protein as the cause of LAD-III in Maltese and Turkish subjects. Two independent mutations result in decreased KINDLIN3 messenger RNA levels and loss of protein expression. Notably, transfection of the subjects' lymphocytes with KINDLIN3 complementary DNA but not CALDAGGEF1 cDNA reverses the LAD-III defect, restoring integrin-mediated adhesion and migration.
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                    Figure 1: The CALDAGGEF1 gene C â†’ A base change has no effect on mRNA and protein levels or on deficient LAD-III B cell adhesion and migration.[image: ]


Figure 2: Mutations in the KINDLIN3 gene.[image: ]


Figure 3: Analysis of mutated KINDLIN3 mRNA in subjects with LAD-III and their relatives.[image: ]


Figure 4: Adhesion and migration characteristics of LAD-III B cells expressing wild-type Kindlin-3.[image: ]
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