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[A01] .Effects of Kaempferol on Bone Sialoprotein Expression
OLi Yang"®, Sumi Nakao™', Hideo Kiba™!, Hiroshi Masunaga''!, Youhei Nakayama''
Mitsuhiro Ohshima®, Yoko Sasaki', Yorimasa Ogata''
{Departments of 'Periodontology , “Oral Molecular Pharmacology, 'Oral Pathology and 'Research Institute of Oral Science
Department of ‘Biochemistry, Nihon Univ. School of Dentistry, “Tianjin Stomatology Hospital, Tianjin, China)

[Aims] Bone sialoprotein (BSP) is a major noncollagenous protein in the mineralized connective tissues that has been
implicated in the nucleation of hydroxyapatite. Regulation of the BSP gene is important in the differentiation of osteoblasts,
in bone matrix mineralization and in tumor metastasis. Kaempferol is a typical flavonol-type flavonoid and is present
in a variety of vegetables, and its antioxidant effect implies its possible role in the prevention of oxidative stress
related chronic diseases. We have previously reported that isoflavone induced BSP gene transcription via inverted CCAAT
box in the rat BSP gene promoter, and quercetin up-regulates BSP gene transcription mediated through inverted CCAAT and
FGF2 response elements

[Materials and Methods)] Rat osteoblast—like UMRI06 cells were grown in a —MEM containing 10% FCS, then cultured in a -MEM
without serum and incubated with or without kaempferol from 3 to 24 h. Then, we conducted Northern hybridization, real-time
PCR, transient transfection analyses, gel shift assays and Histological analysis on the parietal bone of newborn rats
to analyze the effect of kaempferol on BSP expression

[Results] Kaempferol (5 uM) increased BSP mRNA level at 12 h and Runx2 and Osterix mRNA expressions at 6 h in UMR106
cells. In transient transfection analyses, kaempferol (5 uM, 12 h) increased luciferase activity of the pLUC construc
3, which encompasses nucleotides -116 to +60. Effects of kaempferol abrogated by 2 bp mutations in inverted CCAAT box
cAMP response element (CRE) and FGF2 response element (FRE) in the pLUC3, and inhibited by the cAMP-dependent protein
kinase inhibitor (H89), the MAPK kinase inhibitor (U0126) and phosphoinositide 3-kinase inhibitor (LY294002). Gel shift
assays showed that kaempferol increased nuclear proteins binding to CRE and FRE elements. From Histological analysis,
the relative bone matrix thickness increased significantly after as early as 3 days of kaempferol treatment. The amounts
of fibroblasts, collagens, and osteoblasts in the injection point were increased.

[Conclusion] These data indicated kaempferol increased BSP gene transcription by targeting the inverted CCAAT, CRE and
FRE elements in the rat BSP gene promoter, and kaempferol can stimulate new bone formation on the parietal bone of newborn
rats.

[Co investigator without membership] Xinyue Li, Zhengyang Li, Shuang Wang and Zhitao Wang

[A02) . Transcriptional Regulation of Bone Sialoprotein Gene by P. gingivalis Lipopolysaccharide
OXinyue Li"% Naoko Kato!, koichiro Kano!, Shigeo Ohba®, Kunivasu Ochiai®, Yorimasa Ogata'’
(Departments of 'Periodontology and “Research Institute of Oral Science, Department of Microbiology
Nihon Univ. School of Dent., Tokyo, Laboratory of !Cell and Tissue Biology
Veterinary Medicine, Nihon Univ., School of Bioresource Sciences, ®Tianjin Stomatology Hospital)

[Aims] Bone sialoprotein (BSP) is expressed by differentiated osteoblasts having function in the initial mineralization



of bone. Lipopolysaccharide (LPS) is a major mediator of inflammatory responses in periodontal disease. The purpose of
this study was to examine the molecular mechanism of transcriptional regulation of BSP gene by Porphyromonas gingivalis
(P.g.) derived LPS.

[Materials and methods] ROS17/2.8 osteoblast-1ike cells were grown in o -MEM containing 10% FCS, then cultured in a -MEM
without serum and incubated with or without 2 g LPS for 3 to 12 h. To determine the molecular basis of the transcriptional
regulation of BSP gene by £P. g LPS, we conducted Northern blot, Real-time PCR, Westernblot, transient transfection analyses,
gel mobility shift assays and chromatin immunoprecipitation assay (ChIP assay).

[Results] Results of Northern and Western blots showed that BSP and OPN mRNA and protein levels were increased by 0.01
wg/ml P g LPS at 12 h. Runx2, Osterix and Dlx5 mRNAs, and Jun-D, Fra2, c-Fos, Runx2 and Smadl proteins were induced by
0.0l wg/ml P. g LPS at 6 h. In transient transfection analyses, 0.01 ug/ml £ g LPS increased pLUC3 (=116 to +60) activity
at 12 h, and the effect was abrogated by 2 bp mutations in cAMP response element (CRE) and FGF2 response element (FRE)
in the constructs. Gel shift assays revealed that 0.0l ug/ml P g LPS increased nuclear proteins binding to the CRE and
FRE elements at 12 h, and CRE-protein complexes were disrupted by anti-CREB and JunD antibodies. and the FRE-protein complexes
were disrupted by anti-Runx2, Dlx5 and Smadl antibodies. ChIP assay supported that the interactions of Runx2, JunD, Fra2
and Smadl with a chromatin fragment containing the FRE bindings were induced by 0.01 ug /ml P g LPS at 6 h.

[Conclusion] These studies indicated that 0.01 pg /ml P g LPS enhanced BSP gene transcription by targeting the CRE
and FRE in the rat BSP gene promoter.

[Co investigator without membership] Takashi Kaneko, Atsutoshi Yoshimura, Li Yang, Zhengvang Li, Shuang Wang and Zhitao
Wang.
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