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Figure 373e-4 Specific intermolecular interactions determine peptide binding to MHC class II molecules. A short peptide sequence
derived from alpha-gliadin (A) is accommodated within the MHC class II binding groove by specific interactions between peptide side chains
(the P1–P9 residues illustrated in B) and corresponding pockets in the MHC class II structure. The latter are determined by the genetic polymorphisms of the MHC gene, in this case encoding an HLA-DQ2 molecule (C). This shows the extensive hydrogen bond and salt bridge network,
which tightly constrains the pMHC complex and presents the complex of antigen and restriction element for CD4 T cell recognition. (From
C Kim et al: Structural basis for HLA-DQ2-mediated presentation of gluten epitopes in celiac disease. Proc Natl Acad Sci USA 101:4175, 2004.)

In the case of class I molecules on allografts that are shared by
the host and the donor, a host T cell response may still be triggered
because of peptides that are presented by the class I molecules of the
graft but not of the host. The most common basis for the existence of
these endogenous antigen peptides, called minor histocompatibility
antigens, is a genetic difference between donor and host at a non-MHC
locus encoding the structural gene for the protein from which the peptide is derived. These loci are termed minor histocompatibility loci, and
nonidentical individuals typically differ at many such loci. CD4 T cells
react to analogous class II variation, both direct and indirect, and class
II differences alone are sufficient to drive allograft rejection.
ASSOCIATION OF HLA ALLELES WITH SUSCEPTIBILITY TO DISEASE
It has long been postulated that infectious agents provide the driving
force for the allelic diversification seen in the HLA system. An important corollary of this hypothesis is that resistance to specific pathogens
may differ between individuals, based on HLA genotype. Observations
of specific HLA genes associated with resistance to malaria or dengue

fever, persistence of hepatitis B, and to disease progression in HIV
infection are consistent with this model. For example, failure to clear
persistent hepatitis B or C viral infection may reflect the inability of
particular HLA molecules to present viral antigens effectively to T
cells. Similarly, both protective and susceptible HLA allelic associations have been described for human papilloma virus–associated cervical neoplasia, implicating the MHC as an influence in mediating viral
clearance in this form of cancer.
Pathogen diversity is probably also the major selective pressure
favoring HLA heterozygosity. The extraordinary scope of HLA allelic
diversity increases the likelihood that most new pathogens will be
recognized by some HLA molecules, helping to ensure immune fitness to the host. However, another consequence of diversification is
that some alleles may become capable of recognition of “innocent
bystander” molecules, including drugs, environmental molecules,
and tissue-derived self-antigens. In a few instances, single HLA alleles
display a strong selectivity for binding of a particular agent that
accounts for a genetically determined response: Hypersensitivity to

