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Periodontal tissues, including the periodontal ligament, maintain their
structure while being extremely sensitive to mechanical stimuli. However, we still don"t fully
understand how these tissues receive mechanical stimuli or how they control the behaviour of stem
cells, which are crucial for tissue remodelling. In this study, we have used genetic techniques to
create an experimental animal model that allows us to track the behaviour of stem cells in
periodontal ligament tissue and investigate the effects of deleting molecules that are important for

sensing mechanical stimuli. So far, we have successfully developed a system that can detect
periodontal ligament stem cells with high precision, and we are currently carrying out functional
analysis.



Glil

Glil (Men €t a.
2020) Gli1
Sclerostin
Gli1
Gli1
Periostin  Postn
Postn
Postn (Rioset al. 2005; Rioset al. 2008)
Sclerostin
Postn Sclerostin
(Rangiani et a. 2016)
Sclerostin Postn
RANKL

(Shoji-Matsunaga et al. 2017) (Yang et al. 2018)

(Odagaki et al. 2018)

Postn Sclerostin/Sost
Sclerostin
Postn Gli1



Postn

Glil
Tamoxifen Gli1
Gli1l-CreER™; GRR Gli1-CreER™
(Gli1tm3eBRTAAL/ ) (Ahn  and  Joyner 2004) GRR (C57BL/6N-Gt(ROSA)26Sor<tm1(CAG-
EGFP/DsRed)Utr>) (Hasegawaet al. 2013) 4 Gli1-CreER™%; GRR
Glil
anti-mCherry (1:2,000; M11217; Invitrogen) anti-GFP(1:400; A-
11122; Invitrogen)
Glil
4 Gli1-CreERT2; GRR 0.9mmNi-Ti
(Mizukoshi et
al. 2021) 2 7 14
4 Glil-CreER™; GRR  Tamoxifen 2
6 8 12
(Men et al.
2020)
4 Tamoxifen
4 8
8
(Men et al. 2020)
Tamoxifen
Glil
: Glil
Postn-KO Glil .
Glil
GRR
GFP Cre-recombinase tdsRed

Cre-recombinase



Postn-KO

Ahn S, Joyner AL. 2004. Dynamic changes in the response of cells to positive hedgehog signaling during
mouse limb patterning. Cell. 118(4):505-516.

HasegawaY, Daitoku Y, Sekiguchi K, Tanimoto Y, Mizuno-lijima$S, Mizuno S, KgjiwaraN, EmaM, Miwa
Y, Mekada K et a. 2013. Novel rosa26 cre-reporter knock-in ¢57bl/6n mice exhibiting green
emission before and red emission after cre-mediated recombination. Exp Anim. 62(4):295-304.

MenY, Wang Y, Yi Y, Jing D, Luo W, Shen B, Stenberg W, Chai Y, Ge WP, Feng JQ et al. 2020. Glil+
periodontium stem cells are regulated by osteocytes and occlusal force. Dev Cell. 54(5):639-654
€636.

Mizukoshi M, Kaku M, Thant L, Kitami K, Arai M, Saito |, Uoshima K. 2021. In vivo cell proliferation
analysis and cell-tracing reveal the global cellular dynamics of periodontal ligament cells under
mechanical-loading. Sci Rep. 11(1):9813.

Odagaki N, IshiharaY, Wang Z, Ei Hsu Hlaing E, Nakamura M, Hoshijima M, Hayano S, Kawanabe N,
Kamioka H. 2018. Role of osteocyte-pdl crosstalk in tooth movement via sost/sclerostin. J Dent
Res. 97(12):1374-1382.

Rangiani A, Jing Y, Ren Y, Yadav S, Taylor R, Feng JQ. 2016. Critical roles of periostin in the process of
orthodontic tooth movement. Eur J Orthod. 38(4):373-378.

Rios H, Koushik SV, Wang H, Wang J, Zhou HM, Lindsley A, Rogers R, Chen Z, Maeda M, Kruzynska-
Frejtag A et al. 2005. Periostin null mice exhibit dwarfism, incisor enamel defects, and an early-
onset periodontal disease-like phenotype. Mol Cell Biol. 25(24):11131-11144.

RiosHF, MaD, XieY, Giannobile WV, Bonewald LF, Conway SJ, Feng JQ. 2008. Periostin is essential for
the integrity and function of the periodontal ligament during occlusal loading in mice. J
Periodontol. 79(8):1480-1490.

Shoji-Matsunaga A, Ono T, Hayashi M, Takayanagi H, Moriyama K, Nakashima T. 2017. Osteocyte
regulation of orthodontic force-mediated tooth movement viarankl expression. Sci Rep. 7(1):8753.

Yang C-Y, Jeon HH, Alshabab A, Lee YJ, Chung C-H, Graves DT. 2018. Rankl deletion in periodontal
ligament and bone lining cells blocks orthodontic tooth movement. International Journal of Oral

Science. 10(1):3.



6 6 0 3

Mizukoshi Masaru Kaku Masaru Thant Lay Kitami Kohei Arai Moe Saito Isao Uoshima Katsumi 11

In vivo cell proliferation analysis and cell-tracing reveal the global cellular dynamics of 2021

periodontal ligament cells under mechanical-loading

Scientific Reports 89156
DOl

10.1038/s41598-021-89156-w

Thant Lay Kaku Masaru Kakihara Yoshito Mizukoshi Masaru Kitami Megumi Arai Moe Kitami 13

Kohei Kobayashi Daiki Yoshida Yutaka Maeda Takeyasu Saito Isao Uoshima Katsumi Saeki

Makio

Extracellular Matrix-Oriented Proteomic Analysis of Periodontal Ligament Under Mechanical 2022

Stress

Frontiers in Physiology 899699
DOl

10.3389/fphys.2022.899699

Thant Lay Kakihara Yoshito Kaku Masaru Kitami Megumi Kitami Kohei Mizukoshi Masaru Maeda 624

Takeyasu Saito Isao Saeki Makio

Involvement of Rabll in osteoblastic differentiation: Its up-regulation during the 2022

differentiation and by tensile stress

Biochemical and Biophysical Research Communications 16 22
DOl

10.1016/j .bbrc.2022.07.061

Arai Moe Kaku Masaru Thant Lay Kitami Megumi Ono Yoshiki Dobashi Azusa Iwama Hajime 692

Mizukoshi Masaru Kitami Kohei Matsumoto Masaki Saito Isao Uoshima Katsumi

Effect of Sparc knockout on the extracellular matrix of mouse periodontal ligament cells 2024

Biochemical and Biophysical Research Communications 149364 149364

DOl
10.1016/j .bbrc.2023.149364




Iwama Hajime Kaku Masaru Thant Lay Mizukoshi Masaru Arai Moe Ono Yoshiki Kitami Kohei
Saito Isao Uoshima Katsumi

72

Acellular Extrinsic Fiber Cementum Is Invariably Present in the Superficial Layer of Apical 2024

Cementum in Mouse Molar

Journal of Histochemistry &amp; Cytochemistry 109 120

DOl

10.1369/00221554241229130

Kaku Masaru Thant Lay Dobashi Azusa Ono Yoshiki Kitami Megumi Mizukoshi Masaru Arai Moe 14

Iwama Hajime Kitami Kohei Kakihara Yoshito Matsumoto Masaki Saito Isao Uoshima Katsumi

Multiomics analysis of cultured mouse periodontal ligament cell-derived extracellular matrix 2024
354

Scientific Reports

DOl
10.1038/s41598-023-51054-8




