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) BB AN T 40 Ak ad B H , Noteh 15 538 6 A9 32 (4 FIAC AR LA 2 45 B #8 b5 B3R, PTH 2K BB 4 T Notch {5538 ML A4
Jagged1 FSZAK Notch1 ik B AKX THF AL BRI , 25 R HE G438 (P < 0.01) , PTH FEH @R P & B #8558 Runx2 ,OCN &
IR ALP 3G MR TR AR A 2518 UM PTH BitJe A S T 18 Notch {558 % Jagged1 BN Notchl 324K K
B 1= g 51 o e e o e Dt 1 7

[X$83A] PTH;Notch ;& ) 7o 5T 24000 ; B 704k

[FESES] R336 [XEFRED] A [XEHS] 1007-4368(2015)11-1517-05
doi; 10.7655/NYDXBNS20151104

PTH induces differentiation of bone mesenchymal stem cells into osteoblasts through
Notch signaling pathway

Wang Weidong, Wan Bowen,Zhou Lingjie,Fan Jing, Yin Guoyong®

(Department of Orthopedics ,the First Affiliated Hospital of NJMU , Nanjing 210029, China)

[Abstract] Objective:To study whether parathyroid hormone regulates the differentiation of bone mesenchymal stem cells into
osteoblasts through Notch signaling pathway. Methods;Six PTH** and six PTH™" mice of 8-week-old were used in this study. Bone
mesenchymal stem cells obtained from mouse femurs were isolated and cultured ,then osteogenic differentiation was induced. Western
blot was performed to detect the expression of Notch signaling pathway at day 3,7,10,14. The alkaline phosphate( ALP)activity was
detected to evaluate the early osteogentic differentiation at day 3 and 7. Western blot was performed to detect the expression of Runx2
and OCN proteins. Results:The receptor and ligand of Notch signal pathway and the osteogenic index was increased in the wild type
group and PTH gene knockout group after osteogenic differentiation. The expression of Jaggedl and Notchl protein in PTH gene
knockout group was significantly lower than that of the wild type group(P < 0.01). Compared with the wild type group,Runx2 and
OCN protein levels were lower in PTH gene knockout group,with the same trends as ALP results. Conclusion:The deficiency of
endogenous PTH inhibited the differentiation of bone marrow mesenchymal stem cells into osteoblasts,by reducing the expression of
Notchl and Jaggedl proteins.
[Keywords] PTH;Notch;bone mesenchymal stem cells ;osteogenic differentiation

[Acta Univ Med Nanjing,2015,35(11):1517-1521]

B8] 72 BT T 40 Ml (bone mesenchymal stem — Jifl, EA [ HABANMIMEIITERE. TEARSMT,
cells, BMSCs ) J&—FP FEAAIE T BB L EE T4 BMSCs AT LIWGA S N B 400 . 208 400 . g i 21
Jif A s, Hod BMSCs [ s 40 ok J2 g

(BETB] H%K A RREH4 (81271988) P& FECE ECE I B RE I, X BMSCs 43
{513 (Corresponding author) ,E-mail:guoyong_yin@sinacom  TUAILHIFIBESY K B F BMSCs 59T @A FE 4



1518+ Moa BB R o o

5535 05 11 1
20154F 11 A

AP m AR R

FH IR 5% iR 3% & (parathyroid hormone , PTH) J&—
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F kL ST 2 (runt-related transcription factor 2,
Runx2) HY mRNA &3k FlH 452 (osteocalcin, OCN)
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2 Fl Delta 1,347, A HIFEEW], Notch {55l HA
it BMSCs ] J8H AL AR P T (A BFsE
KW Notch {5 5 18 & BB T3 — i 20 O i (4
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iR Notch {55l B A 52 ARG F iR

A SERAIESS, SMNEYES T PTH(1-34) RERE FiH
B /NG R ST B ) Noteh £55 17 SR IR 1)
PTH X} Notch {55 8 F# 5200 18 A WARGE . AHFSE
It PTH KRB/ B RSN SE 50, IRE IR
PTH il Notch 553 #%T BMSCs [n] i #4143 4k
HIRE

1 #RF7EE

1.1 ##

e 8 Jli PTH Bf4E R (PTH*,WT) H1PTH
B EFRAL (PTH,KO) /M4 6 B (MK
McGill K2E5 |3 1755 T e 5 B R R 2% SPF 5L
Yrhsy)  MEEARRR

a-MEM 15323 iR 4= M3 W HT (HyClone 23
Al EE)  4EA R C B-HIMBERR AN b ZEKAN (Sig-
ma A F, FE), Pi/bE Notchl Jaggedl ,OCN,
Runx2 $ii NS B-actin FUIA , BAR 2 A AL Dy il b
ICIL ST/ IgG (Abeam 23 &, 3 ) , ALP KGR,
& FEPZH DNA /Nl B0 & RIPA 243K
(BUM 2 = K),PCR A & (TaKaRa A F] , HA),
G (Millipore 23w, 5EH).,

SERTEIREER ] . - MEM B35 10% 15
A PTAHE R 100 U/mL, 44 F C LMk

M 50 mg/L,

BB A IR H] . o-MEM K552 560 A 10%
B RGAINR , TZARBE R 100 U/mL, 4i4E 21 C 2k
FEN 50 mg/L, HIZEKRMNZEHKR L 0.1 wmol/L, B
THBEERENZOK R 10 mmol /L,
12 F#%
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ST AE 10 d 224 /N, B S RIZH DNA
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GGTGTTTGCCCAGGTTGTGCATAA-3 , KI5 |44
5" -AAAGATGATGTCTGCAAACACCGTGG-3' ,Neo
KB TE 5 451 5'-TCCAGACTGC CTTGGGAAAA-
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CAAACACCGTGG-3', JFA 514 h ol 4 Wi A= 4
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Uity , SE ISR LMY E BRI KR RE A vh | 5 R
BIRAT B 5x107 NIRRT 100 mm KSR, N
10 mL 553755 A 37°C 5%CO, MG R4
ik, B 3 d i, FRA K 3 80%~90% kAt 1
2.5 g/L JEE§AT 0.02 mol/L & %P 2R (EDTA) T
37°CIHAk 3~5 min, HRE GBS T LR 2 9 40 e 5%
ERRFELLRIHAL TR AT, 1 000 r/min B0 5 min,
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955 3 18 BMSCs,,
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BMSCs [m] iU B 40MI5 504k 21 d J5 5+
B, H PBS {5 E 3 R 95%PAE A2 15 min, PHR LYY
5 min, ZEIEK WP, T8 AR



535 55 11
20154F 11 A

FHYEARSE  PTH i Notch {55 18 At 217 1) 70 o+ 40 M o o 2 £

+1519-

1.2.5 Western blot # M Notchl Jaggedl OCN,
Runx2 #9 %A
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Figure 1 Identification of genotyped PTH of knockout mice

Western blot 7R (8] 2) ,Bfizg BMSCs [n] B4
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Figure 2 Western blot analysis for the expression of Notchl and Jaggedl
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Figure 3 Western blot analysis for the expression of Runx2 and OCN
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Figure 4 The ALP activity of BMSCs in 3 d and 7 d after

osteogenic differentiation
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i 1 F P8 Notch 5 5 il B AU FL AR Jagged1 157 14K
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FIRETE N 2%, PTH il it SHEAMRAR L% G &
BZIRSS G5, 0% ¢cAMP/PKA NonPLC/PKC F
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T30 Notch {5538 [, A T — 25T
(5%
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