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This research unit is employing "Chemical Biological" approaches utilizing bio-probes such as vitamin A, and studying
molecular mechanisms of diseases in blood vessels (atherosclerosis, angiogenesis), liver (hepatic fibrosis/cirrhosis, hepatic
degeneration) and cancer, as well as molecular basis for prevention of the photo-aging of the skin, in order to establish
novel diagnosis, therapy and prevention against these diseases and aging. We perform experiments at different levels (/.e.
transcriptional, cellular, and animal levels) through collaboration with other research institutes, medical school of
universities, and pharmaceutical companies in Japan as well as abroad.

1. Regulation of vascular cell functions

Retinoic acid suppressed the vascular remodeling by interfering with interaction between vascular endothelial and
mural cells through induction of angiopoietin 2. We confirmed that peak times in induction of angiopoietin 2 by retinoic
acid were different between in mature endothelial cells, and in immature progenitor cells.  [3-HIVS, a major component of
the herbal medicine “Shikon”, suppressed the growth of endothelial cells via inhibition of the activity of VEGF receptor
tyrosine kinases and the expression of VEGF receptor 2 via suppression of transactivation of by Spl.  We revealed that
B-HIVS inhibits Spl-dependent transactivation of the VEGFRZ2and Ti7e2 promoter with by lowering Sp1’s binding activity
to the GC box motif.  We demonstrated the intracellular physical interaction between Spl, KLF6, and Smad3 using
FRET technique.

2. Regulation of liver fibrosis via controling the activation of TGF-

Transforming growth factor-p (TGF-B), a potent fibrogenic and growth-suppressing cytokine, is secreted in a latent form
and activated proteolytically in a context-dependent manner before exerting the biological activities. We determined
cleavage sites within latency-associated protein (LAP) of the latent TGF-3 molecule, and made antibodies that specifically
recognize plasma kallikrein-cutting ends in the damaged liver from patients with fulminant hepatitis.

This year, we successfully established the sELISA system to detect TGF-3 degradation products present in mice sera,
which were thought to be formed during TGF- activation reaction by plasma kallikrein. In the rat bile duct ligation
(BDL) model, 4 hold higher serum levels of LAP degradates were detected in BDL group than in no treatment group or in
sham operation group. Moreover, serum levels of LAP degradates showed a good correlation with hepatic hydroxyproline
contents, suggesting that the LAP degradates produced during TGF-f activation reaction may be a promising novel
biomarker for hepatic fibrosis. We also produced decoy peptides efficiently suppressing the TGF-f activation reaction,
preventing the activation of hepatic stellate cells in culture, and improving impaired liver regeneration observed in
LPS-pretreated partially hepatectomized mice.

3. Studies on transglutaminase-mediated apoptosis

Acyclic retinoid prevented phosphorylation of the nuclear retinoid receptor, and restored its normal function to
transactivate genes regulating cell growth and apoptosis including tissue transglutaminase (TG) in hepatocarcinoma cells.
Using TG-targeting mice and their hepatocytes, we found that the TG-mediated apoptosis (referred g/unasis) is induced in
hepatocytes injured with ethanol and/or Fas antibody-treatment. ~ We found that TG crosslinks and inactivates
transcription factor, Sp1, which induces apoptosis by downregulation of c-Met, a receptor for hepatocyte growth factor /n
vitroand in vivo.

We corroborated the induction of TG-dependent apoptosis also in an alcohol-treated liver injury model. To check
whether Sp1l is the target gene affected by inactivation of Spl, we performed the microarray analysis in ethanol-treated
primary hepatocytes isolated from both wild-type and TG-knockout mice. The result of pathway analysis from microarray
data showed that in ethanol-treated hepatocytes, the pathways of both liver injury and cell death were stimulated in a
TG-dependent fashion, and that downregulation of c-Met was an important event with TG-induced apoptosis.
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