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Identification of uterine resident immune cells which establishes immune tolerance

to a semi-aiiogeneic fetus for successful pregnancy
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3. Regulatory T cells are necessary for implantation and

Abstract

The establishment of pregnancy requires immune tolerance to fetal antigens and the formation of the implantation site,
but the underlying mechanisms remain unclear. Specifically, how the maternal body recognizes fetal antigens during
pregnancy and how uterine resident immune cells contribute to this process had not been elucidated. We discovered
specialized macrophages in the endometrium, Sperm phagocytic Macrophages (SpM®), which are dedicated to
engulfing sperm. This research proposal aimed to unravel how SpM® contributes to fertility and to develop novel
infertility treatments, such as transplantation of SpM® during pregnancy after differentiation in vitro. With the support
of the Kanzawa Medical Research Foundation grant, we gained new insights into the above questions. Using Single cell
RNA-seq (scRNA-seq) to comprehensively analyze immune cells constituting the uterus, all previously reported subsets
of immune cells were identified. Furthermore, SpM® was found to belong to a cluster expressing anti-inflammatory
genes. SpM® suppressed the proliferation of lymphocytes due to major histocompatibility complex mismatch and
express multiple molecules inhibiting T-cell proliferation. Additionally, the disruption of fertility was confirmed upon
specific removal of SpM®. While the accumulation of regulatory T cells (Treg cells) in the uterus is suggested to be
crucial for immune tolerance during pregnancy, SpM® was found to highly express various chemokines responsible for
T reg cells accumulation. These data suggest that SpM® contribute to immune tolerance during pregnancy through the
suppression of lymphocyte proliferation and induction of Treg accumulation.



