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BMPO9-transfected human periodontal ligament stem cells and HA-TCP

scaffold composite promotes alveolar bone regeneration”
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(1. Key Laboratory of Oral Disease and Biomedical Sciences/Chongqging Municipal Key
Laboratory of Oral Biomedical Engineering of Higher Education ,Chongqing 401147 ,China ;
2. Department o f Outpatient sthe Third Affiliated Hospital of Stomatological Hospital ,
Chongqing Medical University ,Chongqging 401147 ,China)

[Abstract] Objective To explore the role of human periodontal ligament stem cells (hPDLSCs) trans-
fected with recombinant adenoviruses expressing BMP9 (Ad-BMP9) and hydroxyapatite tricalcium phosphatel
(HA-TCP) scaffold composite in periodontal tissue regeneration. Methods Three groups were set up in the
experiment; the Ad-BMP9 group (transfected with Ad-BMP9 vector), the control group (transfected with
empty vector adenoviruses Ad-GFP carrying GFP fluorescent protein) and the blank control group (added
with PBS). Real-time PCR (RT-PCR) and Western blot were used to detect the mRNA and protein levels of
BMP9. Alkaline phosphatase ( ALP) staining, ALP activity test, alizarin red staining, and alizarin red semi-
quantitative analysis were used to detecte the ability of early and advance osteogenic differentiation of hP-
DILSCs which regulated by BMP9. Scanning electron microscopy (SEM) was used to observe the adhesion and
proliferation of hPDLSCs on HA-TCP. After Ad-BMP9/hPDLSCs were combined with HA-TCP scaffold ma-
terial, ALP activity test and RT-PCR were used to detect the early and middle-advanced osteogenesis ability
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of the complex. Ad-BMP9/hPDLSCs/HA-TCP complex was implanted subcutaneously in nude mice and in the
After Ad-BMP9
transfected with hPDLSCs, the expression level of BMP9 increased significantly when compared with the other

periodontal defect area of rats,and the new bone formation level was histologically analyzed. Results

two groups (P<C0. 05). The results of ALP staining, ALP activity test,alizarin red staining,and alizarin red
semi-quantitative analysis showed that the early and advanced osteogenic differentiation ability of Ad-BMP9
group was significantly higher than that of the other groups (P <C0.05). SEM observed that hPDLSCs in the
Ad-BMP9 group could normally adhere, grow and proliferate on HA-TCP scaffold. Compared with the Ad-
GFP/hPDLSCs/HA-TCP group and the hPDLSCs/HA-TCP group, the ALP activity of the Ad-BMP9/hP-
DLSCs/HA-TCP group was significantly increased (P <C0. 05) ,the expression levels of early osteogenic mark-
er ALP,the advanced osteogenic marker osteocalcin (OCN) , osteopontin (OPN) were significantly increased
(P<C0.05). Ad-BMP9/hPDLSCs/HA-TCP complex was used in vivo experiments,and histological analysis
proved that there was more new bone formation. Conclusion Ad-BMP9/hPDLSCs/HA-TCP complex can
promote new bone formation and repair alveolar bone defects.
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