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Thymocytes develop in the thymus to become a functional pool of T-cells in
the periphery. To achieve this, the thymocytes go through several steps of
maturation and selection within the thymus. The goal is a cell population able
to recognize foreign structures, in order to help in the defense against
invading pathogens/infectious agents, which at the same time tolerate self-
structures and thereby avoid autoimmunity. Exosomes are nano-sized
vesicles released into the extracellular space by cells. They carry components
such as proteins, micro-RNA and mRNA between cells and are able to
participate in inter-cellular communication. We have isolated and
characterized exosomes from human thymus and we demonstrate that
exosomes are abundant in thymic tissue and that they share features with
other exosomes but have their own characteristic niche. Tissue-restricted
antigens (of which many are under the control of the autoimmune regulator
gene) are antigens expressed by highly specialized medullary thymic
epithelial cells. The role of these antigens is to mirror self-antigens found in
the periphery, in order to deplete self-reactive thymocytes in the negative
selection process. Tissue-restricted antigens were found in exosomes from
human thymic tissue and also in exosomes from primary cultures of human
thymic epithelial cells. Also, several known autoantigens e.g. myelin basic
protein and transglutaminase 2 were found in these exosomes. When
studying the effects of exosomes on thymocyte maturation, with an in vitro
model, we showed that thymic exosomes stimulated the final steps of single-
positive CD4+ thymocyte maturation. Finally, since Down syndrome patients
share autoimmunity and autoantibodies with patients carrying mutations in
the autoimmune regulator, and this gene is located on chromosome 21, we
investigated the expression of the autoimmune regulator in thymus from
Down syndrome patients. The expression was up regulated and also
accompanied by other thymic abnormalities such as accumulation of CD11c+
cells in the medulla and an altered protein composition of thymic exosomes.
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