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HEZ]1 B : A5 ARG EHE AR T @ieit4, FRAEASnadls F@BEZTEF R TR PEMER, HEERXT
J R (R Ay ) B AR T mAe it Ab e913 S54SR e, T35k MEEER AR AP ~ ARE BRI
ZIEFompt, RAFLEXCELL-400042 A4L, H4P3 ~ 4K Mmpevd2 x 10°/ 3049 % E 34t FFlexcel 14 A S 3UMK, a4k wmia
(28—: 0.5HzAm A%, SUAEiKMWE, ShAnHuTH; 28=: 0.5 Hzhehdm 5, 8%&iK&/Z, 12 hnhati; A= 0.5Hz
e AERE, 12%FK@E, 8 hinyatia]; Zave: 0.5 HzAe AR, 12%4iK&)%, 12 hiehatia]) . X)JR 5236 A LA 4n 0 i
5L, Western blot. Real—time PCRAGINF #4518 751 T fafieeSmadfs 5@ 3440 X & & BRI B ¢9 & ik, M5 5 K ABMMSCs
Smad2/3sh-RNAFIKALE 46 %, MBiSmadi sk, im0, 5 Hzdm AIAF, 12%FKRMGE, 12 hin AR, X|JR LI FILR 4
JEASHE R, Western blot. Real—-time PCRAGMIF 4418 /% F 4aftSmadfs Fil kAR L B & R AR ey Rk, R EEkH
TEE A 12%, A H KA1 hehhe AR T, BAREZEGRIMTT N LR T @448 ; H+HSmad2. Smad3fh B fo %k
B &K E L, LT Smadfz 5@ KE, FRARDME N LR T @A RIRA. Fi: Ew A ERARLT A
REBFHE AR T @fe 24485, FFETUORESnadls 585, AfKE JICHE A AR T @teg 4342+, Snadfs
SRR KIET ERE TR,
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(A ok A 408 AR F e (BMMSCs ) ; if4%: Smadfs Fi@#%; Smad2/3
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The Acceleration for BMMSCs' Migration with the Stress and Mechanism of Smad
Signaling Pathway Involved
HAN Yandong" %, ZHANG Haijuan® 2, YANG Yuxuan® 2, WANG Shuang" ?
( 1.Key Laboratory of Shaanxi Province for Craniofacial Precision Medicine Research, College of Stomatology, Xi'an Jiaotong
University, Xi'an 710004, Shaanxi, China; 2.Department of Orthodontics, College of Stomatology, Xi'an Jiaotong University,
Xi'an 710004, Shaanxi, China )

Abstract: Objective The study deep dive into the effect of stress on the migration of bone marrow mesenchymal stem cells
(BMMSCs), and to explore whether Smad signaling pathway plays a regulatory role in this process, consequently, for further
revealing the signal transduction mechanism of mechanical stimulation on the migration of bone marrow mesenchymal stem
cells. Methods BMMSCs from generation 3 to 4 were cultured using the adherent culture method. The FLEXCELL-4000
tension device was used for mechanical stimulation. Cells were seeded at a density of 2x10° cells per well in a FLEXCELL-
specific six-well plate. The experiment was divided into four groups: Group 1: 0.5 Hz frequency, 8% stretch amplitude, 8 hours
of stimulation. Group 2: 0.5 Hz frequency, 8% stretch amplitude, 12 hours of stimulation. Group 3: 0.5 Hz frequency, 12%
stretch amplitude, 8 hours of stimulation. Group 4: 0.5 Hz frequency, 12% stretch amplitude, 12 hours of stimulation. Cell
migration was assessed using the scratch wound assay. The migration of BMMSCs was observed under different mechanical
stimulation conditions. The expression of proteins and genes related to the Smad signaling pathway in BMMSCs was detected
using Western blot and Real-time PCR. Then establish Smad2 / 3sh RNA interference stable transfer of rat BMMSCs in vitro.
When Smad signaling pathway was blocked, and the cells were subjected to mechanical stimulation at a frequency of 0.5 Hz, 12%
stretch amplitude, and 12 hours of stimulation. Cell migration was observed using the scratch wound assay, and the expression
of proteins and genes related to the Smad signaling pathway was detected using Western blot and Real-time PCR. Results
Under the loading model with a stretch amplitude of 12% and a loading duration of 12 hours, the most significant in vitro
promotion of BMMSC migration was observed, along with upregulation of Smad2 and Smad3 gene and protein expression.
When the Smad signaling pathway was blocked, the migration capacity of BMMSCs stimulated by mechanical loading was
significantly weakened. Conclusion The appropriate tension could accelerate the cell's migration, and activate the Smad
signal pathway, improve the smad2 and smad3's gene and protein expression, promote the migration of BMMSCs. During the
migration process of BMMSCs with stress promotion, the Smad signal pathway plays a critical role on signal transduction.

Key words: stress; mesenchymal stem cellbone marrow mesenchyml stem cell(BMMSCs); migration; Smad signaling pathway;
Smad2/3
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