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Figure 373e-3 Biosynthesis of class I (A) and class II (B) molecules. A. Nascent heavy chain (HC) becomes associated with β2-microglobulin
(β2m) and peptide through interactions with a series of chaperones. Peptides generated by the proteasome are transported into the endoplasmic reticulum (ER) by TAP. Peptides undergo N-terminal trimming in the ER and become associated with chaperones, including gp96 and PDI.
Once peptide binds to HC-β2m, the HC-β2m-peptide trimeric complex exits the ER and is transported by the secretory pathway to the cell surface. In the Golgi, the N-linked oligosaccharide undergoes maturation, with addition of sialic acid residues. Molecules are not necessarily drawn
to scale. B. Pathway of HLA class II molecule assembly and antigen processing. After transport through the Golgi and post-Golgi compartment,
the class II–invariant chain complex moves to an acidic endosome, where the invariant chain is proteolytically cleaved into fragments and displaced by antigenic peptides, facilitated by interactions with the DMA-DMB chaperone protein. This class II molecule–peptide complex is then
transported to the cell surface.

peptides. A thiol-dependent oxidoreductase ERp57, which mediates
disulfide bond rearrangements, also appears to play an important role
in folding the class I–peptide complex into a stable multicomponent
molecule. The MHC-encoded proteasome subunits LMP2 and LMP7
may influence the spectrum of peptides produced but are not essential
for proteasome function.
CLASS I FUNCTION
Peptide Antigen Presentation On any given cell, a class I molecule
occurs in 100,000–200,000 copies and binds several hundred to several
thousand distinct peptide species. The vast majority of these peptides
are self-peptides to which the host immune system is tolerant by one or
more of the mechanisms that maintain tolerance (e.g., clonal deletion
in the thymus or clonal anergy or clonal ignorance in the periphery
[Chaps. 372e and 377e]). However, class I molecules bearing foreign
peptides expressed in a permissive immunologic context activate CD8
T cells, which, if naïve, will then differentiate into cytolytic T lymphocytes (CTLs). These T cells and their progeny, through their αβ TCRs,
are then capable of Fas/CD95- and/or perforin-mediated cytotoxicity
and/or cytokine secretion (Chap. 372e) upon further encounter with
the class I–peptide combination that originally activated it, or other
structurally related class I–peptide complexes. As alluded to above,
this phenomenon by which T cells recognize foreign antigens in the
context of specific MHC alleles is termed MHC restriction, and the
specific MHC molecule is termed the restriction element. The most
common source of foreign peptides presented by class I molecules
is viral infection, in the course of which peptides from viral proteins

enter the class I pathway. The generation of a strong CTL response
that destroys virally infected cells represents an important antigenspecific defense against many viral infections (Chap. 372e). In the
case of some viral infections—hepatitis B, for example—CTL-induced
target cell apoptosis is thought to be a more important mechanism of
tissue damage than any direct cytopathic effect of the virus itself. The
importance of the class I pathway in the defense against viral infection
is underscored by the identification of a number of viral products that
interfere with the normal class I biosynthetic pathway and thus block
the immunogenetic expression of viral antigens.
Other examples of intracellularly generated peptides that can be
presented by class I molecules in an immunogenic manner include
peptides derived from nonviral intracellular infectious agents (e.g.,
Listeria, Plasmodium), tumor antigens, minor histocompatibility antigens, and certain autoantigens. There are also situations in which cell
surface–expressed class I molecules are thought to acquire and present
exogenously derived peptides.
HLA Class I Receptors and NK Cell Recognition (Chap. 372e) NK cells,
which play an important role in innate immune responses, are activated to cytotoxicity and cytokine secretion by contact with cells that
lack MHC class I expression, and NK cell activation is inhibited by
cells that express MHC class I. In humans, the recognition of class I
molecules by NK cells is carried out by three classes of receptor families, the killer cell–inhibitory cell receptor (KIR) family, the leukocyte
Ig-like receptor (LIR) family, and the CD94/NKG2 family. The KIR
family, also called CD158, is encoded on chromosome 19q13.4. KIR
gene nomenclature is based on the number of domains (2D or 3D)

