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[Abstract] Objective To investigate the effects of casein kinase 2 interacting protein-1 (CKIP-1) on the osteogenic
differentiation ability of human periodontal ligament stem cells (hPDLSCs). Methods The hPDLSCs were obtained by
primary culture with periodontal ligament tissues that were collected from normal humans. Then, a lentiviral vector con-
taining a CKIP-1-specific siRNA sequence was constructed, and the transcriptional level of CKIP-1 in hPDLSCs was
downregulated after vector infection. The P4 cells were divided into four groups: the control group, negative control
group (infected with a control vector), CKIP-siRNA group (infected by a CKIP-1 siRNA lentivirus) and CKIP-1 group
(infected by a CKIP-1 overexpression virus). All of the cells were cultured under osteogenic induction for 21 days. Then,
alizarin red staining and quantitative determination were performed to detect the osteogenic differentiation ability of the
hPDLSCs. In addition, PCR was used to detect the transcriptional level of osteogenesis-related regulatory factors, such
as Runt-related transcription factor 2 (Runx2), alkaline phosphatase (ALP), osteocalcin (OCN), and receptor activator of
nuclear factor kappa-B ligand (RANKL), and the osteogenesis-related regulatory factors of the bone morphogenetic pro-
tein (BMP) signaling pathway. Results There were no differences in the indexes between the negative control group
and the control group (P > 0.05). Compared with the negative control group, the CKIP-siRNA group demonstrated more
mineralized nodules (P < 0.05), significantly increased calcium salt deposition (P < 0.05), and increased mRNA levels
of osteogenesis-related regulatory factors, such as Runx2 , ALP, OCN, and RANKL, and the osteogenesis-related regula-
tory factors of BMP signaling pathway (P < 0.05). Conclusion Downregulation of CKIP-1 could promote the osteogen-
ic differentiation of hPDLSCs, which is related to the transcription level of osteogenic-related regulatory factors.

[Key words] periodontitis; periodontal bone loss; casein kinase 2 interacting protein-1; human periodontal liga-
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phatase; osteocalcin; receptor activator ofnuclear factor kappa-B ligand;  bone morphogenetic protein signaling path-
way
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LS ¥ 2 (Runt - related transcription factor 2,
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Table 1  The gene name and primer sequence

Gene name  Primer sequence(5’-3") bp

CKIP1 F: 5'-AACCGCTATGTGGTGCTGAA-3’ s
R: 5'-CAGGGTGAACTTGCTGTGATTT-3’
F: 5'-CCCGTGGCCTTCAAGGT-3'

Runx2 92
R: 5'-CGTTACCCGCCATGACAGTA-3'
F: 5'-CCAGAAGAACTGGTACATCAGCAA-3’

Coll T 235
R: 5'-CGCCATACTCGAACTGGAATC-3'
F: 5'-AAGTACTGGACAGACCAAGC-3’

ALP 239
R: 5'-AGAGGGCCAAGAAGGGGAACT-3'
F: 5'-ATGAGAGCCCTCAGACTCCTC-3’

OCN 212
R: 5'-CGGGCCGTAGAAGCGCCGATA-3’
F: 5'-CAGCTATGATGGAAGGTTCGTG-3"

RANKL 188
R: 5'-AACCCGATGGGATGTTGG-3’
F: 5'-CGGACTGCGGTCTCCTAA-3'

BMP2 217
R: 5'-GGAAGCAGCAACGCTAGAAG-3’
F: 5'-GAAACCCAATGGCAGAAA-3’

Smurf1 186
R: 5'-GCAGATGTTGAGGGATGAG-3’
F: 5'-GACTCACGGGCTTGGATTGA-3’

Smad4 153
R: 5'-TCCCCAAAGCAGAAGCTACG-3'
F: 5'-TGGCACCCAGCACAATGAA-3'

B-actin 186
R: 5'-CTAAGTCATAGTCCGCCTAGAAGCA-3’
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5o Lha=0.05 KK iE .

2 & B
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55 5% 4 MR 285 5 KR T 2 DL &1 4 4 40 g
(Bl 1ab), HRAOGET WG L5 (K 1e), H
BH P 2% 35 8] 72 5T+ 40 A 5% 1 A 12 4 €D105 (&
1d) , £54 hPDLSCs F2 BUAR1E
2.2 AR F )G hPDLSCs # CKIP-1 mRNA 7K -F

CKIP-1 si-RNA 7KV J7 25 55 A 5 o 35 A
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a, b: clone formation assay; ¢, alizarin red staining; d, cell surface marker CD105 expression
Figure 1 Identification of hPDLSCs
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a, control group; b, negative control group; ¢, CKIP-1 siRNA group; d, CKIP-1 group; e, quantitative determination; *: vs.

shNC group, P < 0.05

Figure 3 Alizarin red staining and quantitative detection of the osteogenic differentiation ability of hPDLSCs
3 PHRL Y LE AL I hPDLSCs BB 7ML RE )
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*: ws. shNC group, P < 0.05; Runx2: Runt-related transcrip-
tion factor 2; ALP: alkaline phosphatase; OCN: osteocalcin;
RANKL: receptor activator ofnuclear factor kappa-B ligand;
Coll I: type I collagen

Figure 4 mRNA expresssion level of osteogenic

regulatory factors
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*: ps. shNC group, P < 0.05; BMP2: bone morphogenetic
protein 2; Smurfl: Smad ubiquitination regulatory factor 1;
Smad4: mothers against decapentaplegic homolog 4

Figure 5 mRNA expression level of BMP signal

pathway related factors
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