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The main missions of our team are (1) characterization of bioresources deposited in BioResource
Center, (2) demonstration ofthe 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-«xB is involved in,
because NF-kB is one of the most important factors that regulate various types of bioresponses.
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(2) Analysis of the regulatory mechanism for
lymphopoiesis with NF-kB/RelA
For elucidation of the roles of RelA in hematopoiesis, we
analyzed mice deficient of RelA and TNF (TA-KO). Those mice
revealed hematipoietic disorder (anemia, thrombocytopenia,
lymphocytopenia and granulocytosis) in the peripheral blood
samples (Fig.-1A). With CFC(Colony Forming Cell) assay it was
detected that colony forming activity was significantly decreased
in RelA-deficient bone marrow cells, especially on erythropoiesis.
Expression analysis demonstrated that several erythroid-related
genes were downregulated in RelA-deficient bone marrow cells.
And also expression of Tie2 and CXCL12 was significantly
decreased in RelA-deficient bone marrow cells (Fig.-1B). These
data demonstrate that RelA plays the critical roles both on the
erythropoiesis and the maintenance of hematopoiesis-niche.(2)
Analysis of regulatory mechanisms for immune system by RelA:
(i) Analysis of regulatory mechanisms for autoimmune disease
using TNF/RelA KO mice:
Mice deficient of TNF and RelA develop autoimmune disease.
Those mice reveal lymphocyte infiltration in multiple organs.
Foxp3 expressed in regulatory T cells (Treg) and Aire expressed
in thymic epithelial cells are smentioned as the regulatory factors
for autoimmune diseases. We found the following things with
analysis of mice deficient of TNF and RelA; (i) Aire expression is
normal in thymic epithelial cells, (ii) Foxp3+ Treg cells are absent
in spleens (Figure 1), (iii) Foxp3+ Treg cells were not induced in
vitro culture system. Thus we demonstrated that RelA played the
essential roles on Foxp3 expression.
(ii) Difference between thymic Treg cells and splenic Treg cells:
Treg cells are present also in thymi of wild type mice. And Treg
cells are present also in thymi of mice deficient of TNF and RelA,
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(3) Analysis of mechanisms of hematopoietic disorder in
TNF/RelA deficient mice:

TNF/RelA deficient mice reveal severe anemia (Figure 2A). To
elucidate the roles of RelA on erythropoiesis, we practiced
FACS analysis of the ratio of KSL (c-Kit+/Sca-14/Lin-) cells in
bone marrows and spleens, and colony formation assay for
detection of hematopoietic stem cells. The ratio of KSL cells in
bone marrows of TNF/RelA KO mice was almost the same as
control (wild type mice). However the KSL ratio in spleens was
significantly higher in TNF/RelA deficient mice than in control
mice. That demonstrates that significant extramedullary
hematopoiesis is present in TNF/RelA KO mice. The expression
analysis of erythropoiesis-related genes revealed that expression
of the following genes was significantly law in TNF/RelA KO
mice; GATA-1, GATA-2, Tal-1, Lmo-2 and EpoR (Figure 2B).
Thus it was demonstrated that RelA played the critical roles on
erythropoiesis.
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