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Abstract

The thymus is a primary lymphoid organ specialized to support development of T-lymphocytes
(T cells). The thymic microenvironment, which mainly consists of cortical thymic epithelial cells
(cTECs) and medullary thymic epithelial cells (mTECs), supports stepwise development and
repertoire selection of T cells. To better understand the molecular mechanisms how thymic
epithelial cells control T cell development, here we characterized a novel spontaneous mutant
mouse strain, designated ‘7-lymphopenia of naive population (TN)’, which exhibits impaired T cell
development due to defect of thymic microenvironment.

In the thymus of adult 7NV mice, cTEC deficiency caused a massive loss of thymic cellularity,
impaired positive selection, altered aBTCR repertoire, and impaired invariant natural killer T
(INKT) cell development. Unexpectedly, the TCR repertoire of y8T cells was also affected by the
lack of cTECs. Among interleukin (IL)-17-producing y8T cells, proportions of Vy4 and Vy6 were
completely reversed, resulting in the perturbation of y6Tmediated inflammatory responses in
peripheral tissues. These findings indicated that the thymic cortical microenvironment contributes
to the shaping of the TCR repertoire not only of ‘conventional’ aBT cells but also of inflammatory
‘innate’ yoT cells.

Genome-wide linkage analysis and sequencing of candidate genes in the critical region revealed
TN mouse strain harboring a spontaneous point mutation in the gene encoding B85t, a
cTEC-specific proteasome subunit. The mutant 5t TN inhibited normal proteasome assembly,
resulting in substantial and specific loss of B5t-expressing mature cTECs. Furthermore, we
identified a SNP in human PSMB11 gene that showed a proteasome assembly defect similar to
that of B5t TN, Ongoing work is aimed at elucidating whether this SNP of human PSMBI11

impairs development of cTECs and T cells and causes any diseases.
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