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The main missions of our team are (1) characterization of bioresources deposited in BioResource Center, (2) demonstration of

the best use of the bioresources. And the final goal is the increase of value of bioresources. For characterization, we deal with

bioresponse that is response of cells or lives to stimulation from outside. And we focus on bioresponse which transcription

factor NF-kB is involved in, because NF-kB is one of the most important factors that regulate various types of bioresponses.
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(1) Characterization of biofunction of NF-kB

NF-kB consists of five members; RelA, RelB, c-Rel, p50 and p52
and functions as the major mediator for response against a
various types of stimuli from outside. In the cytoplasm, NF-kB
is present as a heterodimer complex. After activation, NF-kB
translocates to the nucleus and transcriptionally regulates many
genes. RelA deficient mice are embryonic lethal due to TNF.
Therefore it was too difficult to analyze how RelA would
function in bioresponse mechanisms. To solve this problem, we
generated (1) mice which have reconstituted bone marrows
with fetal livers deficient of RelA, (2) mice deficient of RelA and

Tumor Necrosis Factor (TNF).
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Lymphocyte profiling of spleen cells (Fig.1)
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(2) Deficiency of NF-kB/RelA molecule in hemato-
poietic cells impairs lymphocyte development and
bone metabolism: a possibility on a damage of
hematopoietic niche.

In order to examine the role of RelA in hematopoiesis, we

transplanted fetal liver cells into lethally irradiated host mice.

Compared with mice transplanted with RelA-sufficient fetal liver

cells, reduced number of T and B lymphocyte in spleen

developed in some of mice transplanted with RelA-deficient fetal
liver cells. In bone marrow, the number of cells expressing B220
or CD3e was significantly reduced in RelA-deficient fetal liver
chimeric mice. In contrast, the development of CD11b+ Grl+
myeloid cells and Terl19+ erythroid cells was intact. The mice
which received second transplantation with RelA-deficient bone
marrow cells had significant reduced number of T and B
lymphocytes. The number of Lin-/IL-7Ra+ cells, which contained
common lymphoid progenitors, was rather reduced in the bone
marrow. RelA-deficient fetal liver- or bone marrow-chimeric mice
were much thinner than wild type chimeric mice and looked
osteoporotic. However, the differentiation of RelA-deficient
osteoclast was not accelerated nor impaired in vitro and in vivo.

Taken together, our data indicate the possibility that RelA

would critically regulate the function of osteoblast cells in bone

metabolism and hematopoietic niche cells in hematopoiesis.
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(3) NF-kB/RelA subunit plghys the critical role on
autoimmunity.

Regulatory T cells (Treg) engage in the control for immune
homeostasis. Foxp3 is the most critical for the function of those
regulatory T cells. However it still remains to be elucidated that
on the mechanism of transcriptional activation for Foxp3. Those
mice die within 34 weeks after birth. Histological feature is that
there are a lot of lymphocytes infiltrating in livers and closely
similar to autoimmune diseases. Administration of TNF-/-
RelA-/- spleen cells into immune-deficient mice (SCID) developed
autoimmune disease-like status. Spleen cells were defect from
TNF-/- RelA-/- mice have no expression of Foxp3. With in vitro
induction of regulatory T cells from CD4+/CD25- spleen cells
using TGF-beta, Foxp3+ cells did not appear. And administration
of CD4+/CD25+ cells derived from wild type mice suppressed
autoimmune disease-like status in TNF-/- RelA-/- mice. Thus we
demonstrated that RelA was the critical regulator for regulatory
T cells through regulation of Foxp3 expression.
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