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Summary:

MHC class | molecules are expressed with short peptides generated from endogenous
proteins on most nucleated cells and function as immunological self markers. Cancer or
viraly infected cells express cancer- or virus-specific antigenic peptides, respectively,
associated with MHC class | as non-self markers. Cytotoxic T lymphocytes (CTL) attack
cancer or viraly infected cells by recognizing these non-self markers. CTL derive from naive
CD8" T cells upon appropriate stimulation. However, naive CD8" T cells, though they express
the same T cell receptor repertoire as that of CTL, are unable to respond to CTL-target cells
and never differentiate into CTL. Dendritic cells (DC) function as the unique stimulator for
naive CD8" T cells by presenting cancer or viral antigens along with MHC class | molecules.

Uptake and processing of exogenous antigens have been well documented for presentation
with MHC class I molecules to CD4" T cells by antigen presenting cells (APC) such as
macrophages and DC. DC are additionally capable of processing and presenting exogenous
antigens along with MHC class | to CD8" T cells, which is called antigen cross-presentation.
Evidence has been accumulated for that the generation of antigenic peptides for
cross-presentation is the ubiquitin-proteasome system- as well as TAP-dependent as is for
presentation of endogenous antigenswith MHC class|. Thisraised afundamental question as
to how exogenous antigens cross membrane barriers to encounter the ubiquitin-proteasome
system.

To address this question, we employed as a model system a murine dendritic cell line DC2.4
capable of presenting exogenous antigens such as ovalbumin (OVA) with MHC class |. We
demonstrate that exogenously added OVA is accumulated in the endoplasmic reticulum (ER)
followed by retrograde transport to the cytoplasm through the Sec61 transporter complexes
and that CHIP functions as an E3 ubiquitin-ligase for OVA degradation by proteasomes. This
mechanism is essentially the same asthat known as the ER-associated degradation (ERAD) in
the quality control of secretary and membrane proteins.
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