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The function and interaction of focal adhesion and adherens junction in bone
mechanosensing and mechanotransduction.
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The expression of FA and AJ constituent molecules were observed in primary
osteocytes and osteoblasts. There was the differences in calcium response depending on the site of
application of mechanical stimulation by the AFM cell stimulation system. In addition, not only
mechanical stressed, but also surrounding cells showed calcium response and observed a series of
propagation patterns. By adjusting the coating conditions of culture dishes, it was observed that FA

formation was suppressed along with the decrease in expression of vinculin, and that the calcium
response rate was reduced under FA formation suppression. It was also shown that cell density
adjustment suppresses AJ formation, resulting in reduction of vinculin accumulation in FA and AJ,
and reduction in calcium response rate.

focal adhesion adherens junction mechanical stress AFM



(Terai et a., JBone Miner
Res, 1999) Kamiokaet a.,
JBone Miner Res, 2006; Adachi et a., J Biomech, 2009

Focal
adhesion (FA) (Sugawaraet a.,
Bone, 2008)
- FA -
Adherens junction (AJ)
FA AJ
FA AJ
Yonemura et al., Nat Cell Biol., 2010;
Atherton et a., Nat Commun., 2015; Mui et al., J Cell Sci., 2016 Al Al
Guntur et al., Bone, 2012
FA Al

(Kamioka et al., Bone, 2001; Sugawara et al., Calcif Tissue Int, 2011)

/Atomic force

microscopy (AFM)
(Liu et a., Scanning, 2010,)
(Charras GT et a., Biophys J,
2002) AFM AFM
AFM
FA AJ
Topaz DMP1-Topaz transgenic
Kalgjzic et al., Bone, 2004 DMP1-Topaz transgenic
FA Al
24h FA Al
DMP1-Topaz
ALP
AFM
AFM
AFM

AFM
“AFM 2



24h

Fura2-AM AFM
M etaFl uor CCD
FA
FA
AFM FA
AJ
FA AJ
N-cadherin
AJ AJ
AJ AJ
FA AJ-FA
FA AJ
AFM
FA AJ
FA
FA
FA
Al
AJ FA AJ
N-cadherin AJ
FA AJ
FA AJ
3
1 4
Matsubara T, Kokabu S, Nakatomi C, KinbaraM, Maeda T, Y oshizava M, Yasuda H, 38(4)
Takano-Yamamoto T, Baron R, Jimi E
2 5
The actin-binding protein PPP1r18 regulates maturation, actin organization, and bone resorption 2018
activity of osteoclasts
3 6
Mol Cell Biol. e00425-17
DOl
10.1128/MCB.00425-17.
1 4
Matsubara T, KinbaraM, Maeda T, Y oshizawa M, Kokabu S, Takano-Yamamoto T 489(4)
2 5
Regulation of osteoclast differentiation and actin ring formation by the cytolinker protein plectin 2017
3 6
Biochem Biophys Res Commun. A472-476




DOI
10.1016/j.bbrc. 2017.05.174
1 4
Kuroishi T, Bando K, Tanaka Y, Shishido K, Kinbara M, Ogawa T, Muramoto K, Endo Y, | 47(8)
Sugawara S
2 5
CXCL4 isanove nicke-binding protein and augments nickel allergy 2017
3 6
Clin Exp Allergy 1069-1078
DOl
10.1111/cea.12926.
0
0
o 0
o 0
@

@




