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[Abstract] Objective To investigate the effects of enamel matrix derivative (EMD) on the proliferation and osteogenic
differentiation of human periodontal ligament stem cells (WPDLSCs) and the potential mechanism. Methods The primary
cultured hPDLSCs were identified by flow cytometry, and the third generation cells were selected for experiments. The
cell counting kit-8 assay was performed to detect the effect of different EMD concentrations (0, 20, 50 and 100 mg-L") on
the proliferation of hPDLSCs. Quantitative real-time polymerase chain reaction (QRT-PCR) was used to verify the effect
of EMD on the osteogenic differentiation of hPDLSCs in different concentrations (0, 20, 50 and 100 mg-L"). The effect
of different EMD concentrations (0, 20, 50 and 100 mg-L") on collagen synthesis and mineralised nodule formation of
hPDLSCs were detected through trichrome and Von Kosa’s staining. Western blotting and gqRT-PCR were performed to
detect B-catenin, RunX2, CaMK Il and NLK expressions after different concentrations of EMD and DDK1 were applied
to hPDLSCs. Results EMD significantly promoted the proliferation of hPDLSCs, which increased with the increase in

concentration and stimulation time of EMD. After EMD treatment with hPDLSCs, the formation of mineralised nodules

and collagen synthesis increased significantly. Furthermore,

[WFE B HA] 2019-05-19; [f&E BHA] 2019-10-10 the expressions of osteocalcin, collagen I and RunX2 were
[(EE£TR] =8 ARG HE (2018NS0006 ) elevated. Moreover, the expressions of f-catenin, RunX2,
MEEBIMN] A%, BB, W1, Email: 297244077@qq.com CaMK Il and NLK were significantly increased with EMD

[ES1EH] XI05, FIREEE, i+, Email: 383321966@qq.com treatment and inhibited by DDK1. Conclusion EMD can
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promote the proliferation and osteogenic differentiation of hPDLSCs in vitro through the Wnt/B-catenin signalling pathway.

[Key words] enamel matrix derivative; human periodontal ligament stem cell; osteogenic differentiation
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Tab 1 Primer sequence for qRT-PCR

R Em 514 ST 514 PRI fop
e TGACGAGACCAAGAACTGCC GCACCATCATTTCCACGAGC 785
RunX2 GCGGTGCAAACTTTCTCCAG GACTCTGTTGGTCTCGGTGG 97
HHGE CATGAGAGCCCTCACACTCC CTCCTGAAAGCCGATGTGGT 256
B-ZEIREE TAGGTAAGGTGGGTGAGGGT AGGCCCGATTCGGAAGTCT 87
CaMK Il ACCTGTGGATATCTGGGCCT TCTGCCTGCCAACTGAGAAG 380
NLK ATCTCCTTTGCAGGATGTTGGT TCATCTAGGTAGGGGTGGGC 82
B-WlshiE M TATGGAATCCTGTGGCAT GTGTTGGCATAGAGGTCTT 87




FE PR s B2 438 25 4746 131 202041 A

www.gjkqyxzz.cn

1.2.5 Western blot, qRT-PCRKIDDK 1%} A
JEE AL A s SR 3N R R
4, LASx10* mL 4R mLE6fLAR, HFLINA
F10%84- MEAYDMEM 2 mL, FR4iiah 4R ik
80%INF, 43R M 520, 50, 100 mg- LR35
fE Y DMEMAT0.05 mg-mL"' DKK1/JDMEM,
2% [N IR AU DMEM, k540, fjdHefLE
5o KigR7 dis, Hh3fLIRIUERNA, 4qRT-PCR
K B- M E . RunX2, CaMK II & NLKE
mRNAKF R RIRNED ;. T3 FP3FLAE U T,
Z:Western bloth il B-ZEFA . RunX2, CaMK I
JNLKAEEE (KT 3515 O
1.3 %ito#r

FHSPSS 13.04t it 28k f T g it dr, B
PRANIZIG 2D IEATIR . S0 B 38 LA b o
RN RABRE R T 20kt 2 5 W2 v,

.27.

FHLSD-tk 56 b 4 8] 22 57 . P<0.05R /N 2274
Griterm L

2 #ER

21 AFRABEFamaX ez

KA L HE AR IR 0 AR, 5~10 dAf
DL B A AR d e s (EI1A) , it
— 2 A B R v B v A B Al Ak i A TR BT
Y. SEALE M R A ROES i, 2K
W, 4 REE T, MIEFPIR. iER
WK, 2 AEARITA80%IE A (KIB) ;5 Jisk
S ARSI 285 SR 30 7 5 3 AR JE AT 20 B BH 2 2R 3k
8] 78 o 40 L R bR ic #CD 146 ( FHYE: ) . STRO-1
CBEYE) |, UESCRETEAS A A e ks (E2) o

B A B IR SRR

Fig 1 Morphological characteristics of human periodontal ligament stem cells
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Fig 2 Flow cytometry detection of surface antigens of human perio-

donatal ligament stem cells
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Fig 3 Effects of enamel matrix derivatives on proliferation of periodontal ligament stem cells
207 mmom 151 wmo . 51 mmo
;\g "4 % gg ™4 g\g A
® 15 ® ® %
= = % =
*
Z" : : W - :
E g g *
& X # 51 * o 5]
2 51 kN z %
s & :
J 04
A4 20 50 100 == 50 100 EE{=EN 20 50 100
WRIE / (mg-L") RIE / (mg L") W/ (mg-L7)

#P<0.05, 5= FIHAH
[El 4 qRT-PCRFGINZF i I 4t B i AH G L R 2 ik

Fig 4 Expression of osteogensis-related genes of periodontal ligament stem cells detected by qRT-PCR
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Fig 5 Collagen synthesis and mineralization nodule formation of periodontal ligament stem cells detected by Trichrome staining and alizarin red staining
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Fig 6 Expression of B-catenin, RunX2, CaMK Il and NLK in periodontal ligament stem cells detected by qRT-PCR and Western blot
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