304 AT 11 2= 2 4% & West China Journal of Stomatology 2024-06 42(3)

GRP78-c-Src 5 SN SRMHIEERIMERT
oF JE) B B £ 4 40 AR B B 53 4L B ML B 31

M B EaRd AR R
LHMNERRFEGHPZHFRENALEERFE, 41 121001;
QY BEEAKRFOIEEFRNE IS ELAH T S, XM 110002;
3MINEA KF WG Oz EIE EoAt, 480 121001; 4. %M EA KA ESE, 41121001

FEZE] B8 SHER BRI T AR 8 78 (GRP78) X 2 Ji B 4T 4 40 M il & /- AL iy 2
IR HAHLE . F7iE N FlexCell 5000 4 JfL 13 77 26 B AL ALL S V5 1E Wi 52 7 BRAE 5 o7 ¥t =X 200 JH A 400 1k R
AT A FAE LT A 40D GRP78 i RIS 40 MU A0 GRP78 AR IB A0 5 SR R % YL B AR Bkl GRP78 . e-Sre By FIA LA
Fead 2635 c-Sre; T ENIE S A I A B 54 S T Runt MG HED 2 (RUNX2) | S 4505, 54T (Osterix) LA
B EREEAETSED (OCN). EHEM (OPN) MRk, REILITIE LI GRP78 4 c-Src i BiF 1Y 4H &.
fEF; PR YO LIA AN (LS W AE AL, &R  GRPTSTES BRI A 2 5 itk %k, Haloik
SEHYARAT GRPT8 35 F1 GRP78 (INZR A4 . JRIA M2 5k )i b PS5 GRP78(IRRAMIMIAH LY, GRP78 &Rk
AN ICR 3ARE ) K o-Sre G BE R (LK P X T, 22 BAGEiH 2 L (P<0.05); GRP78 5 c-Src A /7 7EAH
HAEH; SXTREAIARLL, o ik c-Sre 414N B H 4 (L RE ) FHim (P<0.05), sic-Sre
ZH A SRR A RB JI BRI (P<0.05). 4518 GRP78E T 5 c-Src M EHAH B HIF I
JHHZRE, A R A gk i S TR AT AR A A Ak

[ MRSy Es s SFRAIEET AN AR R 78 _ !
[FESZES] R78 [XEiRER] A [doi] 10.7518/hxkq.2024.2023354 ACHER: TR

Role of the GRP78-¢-Src signaling pathway on osteoblast differentiation of periodontal ligament fibroblasts in-
duced by cyclic mechanical stretch

Hu Jing', Cui Zhihua’, Huang Kegiang’, Su Rongjian’, Zhao Song'

1. Public Experimental Platform, College of Life Science Institute, Jinzhou Medical University, Jinzhou 121001, China;
2. Center of Oral Implantology, School and Hospital of Stomatology, China Medical University, Shenyang 110002, Chi-
na, 3. Dept. of Orthodontics, Affiliated Stomatological Hospital, Jinzhou Medical University, Jinzhou 121001, China;
4. College of Basic Medical Science, Jinzhou Medical University, Jinzhou 121001, China

Supported by: Basic Research Project of Liaoning Provincial Education Department (JYTJCZR2020073); General Pro-
Jject of Liaoning Provincial Education Department (LJKZ0803)

Correspondence: Zhao Song, E-mail: zhaosong517@163.com; Su Rongjian, E-mail: surongjian@jzmu.edu.cn

[Abstract] Objective This study aims to investigate the influence of glucose regulated protein (GRP) 78 on osteo-
blast differentiation in periodontal ligament fibroblasts (PDLFs) under cyclic mechanical stretch and determine the under-

lying mechanism. Methods FlexCell 5000 cell mechani-

(A B 2023-10-24; [{EE ] 20231123 cal device was applied to simulate the stress environment
= H -10-24; [12 E -11-

[BEE€WE] L TAEBEITEMMEHE (JYTICZR2020073); L7 of orthodontic teeth. GRP78High and GRP78Low sub-
HEHTH LA (LIKZ0803) population were obtained by flow sorting. Gene transfec-
[1EH RN W, SL¥UR, L, E-mail: daidierhu@163.com

[EEMEE] B, eI, 1, E-mail: zhaosong517@163.
com; JRAE(E, #H¥Z, 11, E-mail: surongjian@jzmu.edu.cn pression and overexpress c-Src. Western blot analysis

tion was performed to knockdown GRP78 and c-Src ex-
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was used to detect the protein expression of Runt-related gene 2 (RUNX2), Osterix, osteocalcin (OCN), and osteopontin
(OPN). Immunoprecipitation assay was used to determine the interaction of GRP78 with c-Src. The formation of cellular
mineralized nodules was determined by alizarin red staining. Results GRP78 was heterogeneously expressed in
PDLFs, and GRP78High and GRP78Low subpopulations were obtained by flow sorting. The osteogenic differentiation
ability and phosphorylation level of c-Src kinase in the GRP78High subpopulation were significantly increased com-
pared with those in GRP78Low subpopulation after cyclic mechanical stretch (P<0.05). GRP78 interacted with c-Src in
PDLFs. The overexpression c-Src group showed significantly increased osteogenic differentiation ability than the vector

group (P<0.05), and the sic-Src group showed significantly decreased osteogenic differentiation ability (P<0.05) after cy-

clic mechanical stretch. Conclusion GRP78 upregulates c-Src expression by interacting with c-Src kinase and pro-

motes osteogenic differentiation under cyclic mechanical stretch in PDLFs.
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