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Molecular mechanism of PDGFRB-PI3K signaling axis mediating periosteal
cell activation during fracture healing
LI Wujian s HE Shaobo .REN Cong ,ZHENG Jinzhe .L1U Jichao”
Department of Orthopedics ,General Medical 3201 Hospital s Hanzhong ,Shaanxi 723000,China

Abstract: Objective To verify whether platelet-derived growth factor receptor /phosphatidylinositol 3-
kinase (PDGFRB-PI3K) interaction is necessary for mediating robust periosteal cell activation after fracture.
Methods Periosteal cells were collected from mice with normal activity or 3 days after fracture surgery for
primary culture in vitro. The cells were divided into blank group,negative group, shPDGFRB group and each
pretreatment group. The blank group did not receive any treatment, while the negative group and shPDGFRf
group were transfected with control shRNA and PDGFRB shRNA lentivirus respectively,and used for the ex-
periment after 72 hours. The pretreatment groups included growth factor (PDGF-BB,10 ng/mL) ,PDGFR in-
hibitor (SU16f,5 pmol/L) ,small molecule AKT activator (SC79,4 pg/mL) or PI3K activator (740 Y-P,25
nmol/L) alone or sequentially treated for 30 min. Western blot assay,flow cytometry,and EdU staining were
used to detect the protein expression level and proliferation activity of cells in each group. Results Compared
with the periosteal cells of normal active mice,the expression level of PDGFR protein in the periosteal cells of
fracture mice was increased by about 2. 31 times. The positive rate of PDGFRp in periosteal cells of fracture
mice was (73.26=+£3.17) % verified by flow cytometry. In the periosteal cell experiment of fracture mice,the
expression level of p-Akt protein in shPDGFRB group was lower than that in the blank group and the negative
group,and the difference was statistically significant (P <C0. 05). However,there was no significant difference

in the expression of p-Akt protein between PDGF-BB group and SC79 group (P >>0. 05). Compared with the

TEE RN B, B EREN, FEMF A TR BRI Z A,  ©  BIEEE . E-mail: 142499650@163. com,



2266 - M EF 5K 2024 £ 8 A% 21 %% 15 % Lab Med Clin, August 2024, Vol. 21,No. 15

blank group(PI3K:1.22+0. 09, p-Tyr-PDGFRB:0. 01 0. 01) , the PI3K activator 740 Y-P group could in-
crease the level of PI3K (1. 67240.13) and p-Tyr-PDGFRB(0. 0740. 01) ,and the differences were statistically
significant (P <C0. 05) ,but there was no significant interference on the level of PDGFR. In addition,compared
with the 740 Y-P group[ p-AKT(Ser473):0. 32+0. 03], the 740 Y-P+ PDGF-BB group further increased p-
Tyr-PDGFRB level (0. 194 0. 01) and p-Akt (Ser473) level (0. 514 0. 05) in the periosteal cells,and the
differences were statistically significant (P<C0. 05). In the in vitro proliferation experiment, the proliferation

activity of the cells pretreated with 740 Y-P was almost restored to the level of the negative group after adding

PDGF-BB, which was significantly higher than that of the cells without 740 Y-P pretreatment. Conclusion

PDGFR

beta PI3K signaling shaft for fracture healing in the early stages of periosteum activation is necessary.

Key words: platelet-derived growth factor receptor 3;

periosteum activation; molecular mechanism
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