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Immunological memory is an ability of immune system to quickly and greatly respond to antigens that the body has
previously encountered. Immunological memory is artificially induced by vaccination which has made immense
contributions to preventive medicine. A cellular component of adaptive immune system, so—called memory
lymphocytes, plays a pivotal role in immunological memory. In the early phase of adaptive immune response, T cells
activated by antigen stimulation drastically proliferate and differentiate into effector T cells. Once antigens are
eliminated, most of effector T cells die, leaving behind a small number of long—lived memory T cells. Upon secondary
exposure to antigens, memory T cells rapidly proliferate and efficiently eliminate pathogens, but the mechanisms
underlying this unique functionality of memory T cells is unknown. The term “immunological memory” merely likens
the pathogen—specific defense of immune system against reinfection to neurological memory. The link between
immune and brain memories at the molecular level has not been clarified. In this study, we examined the
immunological role of neurotrypsin which is highly expressed in central nervous system and is known to cause mental
retardation and disorder of long—term memory by its genetic defect. During T cell immune responses, neurotrypsin
was significantly upregulated in memory phase. Neurotrypsin—deficient T cells showed normal response to primary
infection and generated numerically and phenotypically normal memory T cells. On the other hand, in the absence of
neurotrypsin, expansion of memory T cells to secondary infection was impaired, suggesting the involvement of
neurotrypsin in memory T cell function. In central nervous system, neurotrypsin plays a role in synapse formation
through activation of a proteoglycan called agrin. A structure called immunological synapse is formed in the interface
of T cell and antigen presenting cells and enables the stable cellular interactions and efficient antigen receptor
signaling. It has been reported that agrin is associated with the formation of immunological synapse in addition to
neurological synapse. Therefore, interaction with antigen presenting cells through immunological synapse may be
enhanced in memory T cells, possibly leading to strong immune response to secondary antigen exposure. In the
future, we would like to examine the involvement of neurotryopsin in immunological synapse at the molecular level
and clarify a part of mechanisms of immunological memory.




