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Abstract
CD4+* T cells play crucial roles in organ transplantation and transfusion of hematopoietic stem
cells. In particular, regulatory T cells (Treg) suppress an unwanted immunity against the grafts,
thus being one of the determinants for successful engraftment of transplanted organs. Another
crucial mediator in the transplantation and transfusion is the calcineurin inhibitors (CNI),
including cyclosporin A (CsA) and FK506. However, the cooperation between the two crucial
mediators for immune tolerance, Treg and CNI, has not been achieved yet. For example, it has
been shown that CNI strongly suppresses differentiation and activities of Treg cells. The
suppressive mechanisms of CNI against Treg cells have not been revealed in depth yet, and no
effective method has been established that augments Treg differentiation and activities in the
presence of CNI. Therefore, we launched a study which is aiming at elucidating a method which
enables full Treg differentiation and activities even in the presence of CNI, thus increasing the
success rate of allogenic transplantation and transfusions.

In this study, we focused on a transcription factor named "NR4A1", a key molecule in
Treg differentiation, as a candidate mediator which establishes the cooperation between Treg and
CNI, according to several reasons: First, it has been revealed that NR4A family transcription
factors, composed of NR4A1, A2, and A3, redundantly mediate Treg differentiation. Second, our
unpublished work has revealed that although the expression of NR4A2 and NR4A3 are repressed
by CNI, that of NR4A1 is resistant to it. Thus, we first demonstrated the ability of wild-type and
NR4A1-KO CD4* T cells to differentiate into Treg cells, and found that NR4A1-KO CD4+* T cells
are highly sensitive to CNI in terms of Treg differentiation. Next, we performed allogenic bone
marrow transplantation using cells from wild-type and NR4A1-KO C57BL6/J mice, which were
transfused into allogenic BALB/c mice. As a result, we found that graft-versus-host disease
(GvHD) was suppressed in recipient BALB/c mice of wild-type cells by CsA, as expected, whereas
the suppressive effects of CNI were not observed in recipients of NR4A1-KO cells.

In a ongoing studies, we are analyzing a relationship between a human SNPs at NR4A1
locus, which have been reported to affects expression level of NR4A1, and incidence and severity of

GvHD after hematopoietic cell transplantation.
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