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            Abstract
The proteins encoded by the classical HLA class I and class II genes in the major histocompatibility complex (MHC) are highly polymorphic and are essential in self versus non-self immune recognition. HLA variation is a crucial determinant of transplant rejection and susceptibility to a large number of infectious and autoimmune diseases1. Yet identification of causal variants is problematic owing to linkage disequilibrium that extends across multiple HLA and non-HLA genes in the MHC2,3. We therefore set out to characterize the linkage disequilibrium patterns between the highly polymorphic HLA genes and background variation by typing the classical HLA genes and >7,500 common SNPs and deletion-insertion polymorphisms across four population samples. The analysis provides informative tag SNPs that capture much of the common variation in the MHC region and that could be used in disease association studies, and it provides new insight into the evolutionary dynamics and ancestral origins of the HLA loci and their haplotypes.
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                    Figure 1: The relationship between recombination rates and haplotype structure spanning the 7.5-Mb extended MHC region (the region from the SLC17A2 gene at the telomeric end to the DAXX gene at the centromeric end of chromosome 6).


Figure 2: Allelic association between SNPs across the 7.5-Mb extended MHC region and HLA types at each gene for the combined population data using the 5,754 SNPs that were typed in all populations and are polymorphic across the combined population samples (see Methods for details).


Figure 3: The evolutionary history of HLA-C.


Figure 4: The genetic distance over which the long-range haplotype associated with each allele for each SNP on chromosome 6 extends (before decaying to an EHH22 of 0.8) in each of the four populations (see Methods for details).
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