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The generation of functional artificial lymphoid tissue will be a major focus of future
research in Immunology. In human, this will be an alternative tool which induces
specific immune responses at ectopic sites and offers a novel way to restore the
immune status and to treat uncontrollable obstinate diseases such as cancer,
autoimmune diseases, severe infection and immunodeficiency caused by primary
defect or aging. Artificially synthesized lymphoid tissue may also provide us with a
highly informative method to further study development and physiological functions of
lymphoid tissues and organs. We recently reported successful generation of artificial
lymph node-like tissues at ectopic sites in mouse. They showed a remarkable ability to
induce secondary immune responses upon antigen stimulation, especially when
transplanted into naive or immuno-deficient hosts. It was found that a large numbers
of memory T cells and follicular helper T cells besides of memory B cells are highly
enriched in our artificial lymph nodes, supporting their ability to induce a strong
antigen-specific immune response. In our previous trial, we have utilized a mouse
lymphoid stromal cell line and dendritic cells as an organizer for formation of lymphoid
tissues and collagen sponge as a scaffold. Recently, we have also succeeded to
synthesize artificial lymph nodes, instead of using stromal cells, by using a
combination of various kinds of soluble chemokines and cytokines, which are attached



to slow-releasing biomaterial (soft gel). The structure of newly synthesized artificial
lymphoid tissues is stable in vivo more than one month. Antigen specific immune
response could be induced in the tissues. Thus, we have successfully generated a
complete structure of lymph node-like tissues without using any stromal cell
component. We plan to apply this new method to generate human type secondary
lymphoid tissues, which display immunological function, in humanized mice. We have
also established the novel method to generate a complete structure of mouse spleen by
using “single stromal cell-aggregates” derived from spleen capsules of newborn mice
(3-6days after birth). We are now trying to identify and analyze the cells responsible
for generation of adult type spleen from newborn mouse spleen capsules.
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