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Living organisms receive constant external stimulation
and maintain themselves in response to such stimulation
through a complex network of signal transduction. One of
our main goals is to develop new technologies for the eluci-
dation of signal transduction mechanisms in bioresponses
through the analysis of gene and protein expression using
the microchip array technique. Another goal is elucidation
of the effects on lives of irregular cytokine networks and the
mechanisms of diseases such as cancer through analysis of
cytokine signal transduction pathways. Yet another goal is
to develop model mice for human diseases by reconstruct-
ing irregular signal transduction networks in vivo for the
purpose of developing novel diagnosis and treatment tech-
niques. During this year, we analyzed the expression profil-
ing of TNF-induced and RelA-mediated genes with cDNA
chip array experiments using RNA samples derived from
embryonic fibroblast cells derived from wild type and RelA
knockout mice. There were about 60 genes significantly
upregulated with TNF through RelA, e.g., A20 and MIP-
2. We found that TNF/RelA deficient cells were highly
transformed and mice lacking those factors frequently de-
veloped tumors. Through analysis of gene expression pro-
filing using cells derived from those mice, it was demon-
strated that cell cycle-related genes, cancer-related genes,
and anti-apoptotic genes were upregulated in those cells.
These data indicate that NF-«B may play a critical role
in tumor suppression. We analyzed the function of PTEN
using the RNA interference method for elucidation of the
mechanism of tumorigenesis by PTEN. The cells in which

BRI 724 4

PTEN expression was drastically inhibited by transfec-
tion of the RNAI vector for PTEN showed irregular shape,
lost regular FAK and actin fibers, and finally died. This
demonstrates that PTEN physically plays a critical role
in cytoskeleton maintenance and cell adhesion. Gene ex-
pression profiling analysis of the PTEN-knockdown cells
also allowed us to confirm that these phenotypes were not
induced as Off-target events.

We next analyzed the immunological function of NF-
kB in defense against infection. We generated mice with
bone marrow consisting of RelA deficient hematopoietic
cells and infected those mice with Leishmania major. The
infected mice showed apparent swelling and had no TH1
type lymphocytes, while the normal mice had both TH1
and TH2 after infection. RelA deficient lymphocytes did
not produce IL-12, IL-6 or Nitric Oxide. Analysis of
macrophges lacking RelA, showed that these cells were
apoptotic with LPS or TNF. These data demonstrate that
NF-kB plays a critical role in defense against infection.

Research Subjects

1. Analysis of the network mechanism in bioresponse
against the stimulation from outside

2. Analysis of the network mechanism for tumorigenesis
(1) Analysis of the roles of NF-£B as a factor for tumor
suppression
(2) Analysis of the roles of PTEN as a factor for tumor
suppression

3. Functional analysis of the roles of NF-xB in innate
immunity

4. Development of the new model mice for the immune
deficient disease
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