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Genetic variations of proteasome and immune-related diseases
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The thymoproteasome is a thymus-specific proteasome that contains a unigue
catalytic subunit PSMB11 and is essential for the development of CD8 T cells. Here we addresse
whether genetic variations of human PSMB11 influence CD8 T cell selection and autoimmunit%. By the
computational analysis, we found that PSMB11 was highly enriched for nucleotide changes that
interfere with protein function. The introduction of these ‘ damaging’ variations of PSMB11l into
mice by genome editing revealed that these variations impaired the development of CD8 T cells in
vivo. One of the PSMB11 polymorphisms, G49S, altered the CD8 T cell repertoire in mice and is
associated with a higher risk of an autoimmune disease in humans. Our findings suggest that
proteasome variation exerts a significant influence on T cell repertoire selection and may
contribute to the difference in individual susceptibility to autoimmunity.
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