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Mage-D1 binding to activated p75NTR positively regulates mineralization of rat
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Abstract: Objective To detect the binding of Mage-D1 with activated p75NTR and explore their role in regulating
mineralization of ectomesenchymal stem cells (EMSCs). Methods EMSCs were isolated from the tooth germs of embryonic SD
rats (19.5 days of gestation) by tissue explant culture and were identified for surface markers using flow cytometry. The
cultured cells were divided into blank control group, 100 ng/mL nerve growth factor (NGF) stimulation group, and
lentivirus-mediated Mage-D1 interference (SH-Mage-D1) group. Proximity ligation assay was used to detect the binding of
Mage-D1 with activated p75NTR in the EMSCs, and the binding strength was compared among the 3 groups. Alizarin red
staining and ALP staining were used to observe mineralization of the induced cells. The expressions of ALP, Runx2, OCN, BSP,
OPN, Msx1 and DIx1 at both the mRNA and protein levels were detected using RT-PCR and Western blotting. Results The
isolated EMSCs expressed high levels of cell surface markers CD44, CD90, CD29, CD146, and CD105 with a low expression of
CD45. The results of proximity ligation assay showed that the binding of Mage-D1 with activated p75NTR in the cells
increased over time, and the binding strength was significantly greater in NFG-treated cells than in the cells in the other two
groups (P<0.05). Alizarin red staining and ALP staining of the induced cells showed that the changes in the mineralization
nodules were consistent with those of ALP activity. The cells treated with 100 ng/mL NGF exhibited significantly increased
expressions of ALP, Runx2, OCN, BSP, OPN, Coll, Msx1 and DIx1 as compared with the cells in the other two groups (P<0.05).
Conclusion Mage-D1 directly binds to activated p75NTR in embryonic rat EMSCs to positively regulate the mineralization of
the EMSCs.
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Tab.1 Primer sequence for qRT-PCR

Gene Primer sequence
ALP
Forward:5'-AGATGTGGCGGTCTTTGC-3'
Reverse:5-TCAGAACAGGGTGCGTAGG-3'
Runx2
Forward:5'-GGCGTATTTCAGATGATGACACT-3'
Reverse:5'-AAGTGAAGGTGGCTGGATAGTG-3'
OCN
Forward:5'-AGGGCAGTAAGGTGGTGAATAG-3'
Reverse:5'-CCATAGATGCGCTTGTAGGC-3'
BSP
Forward:5'-GAACGGGTTTCAGCAGACG-3'
Reverse:5-TACTCGTTGCCTATTTGTTCGT-3'
OPN
Forward:5'-TGAACAGTATCCCGATGCCAC-3'
Reverse:5-CTGGTCTTCCCGTTGCTGTC-3'
Msx1
Forward:5'-CACCCTACGCAAGCACAAGAC-3'
Reverse:5'-CGCTCGGCAATAGACAGGTAC-3'
DIx1
Forward:5'-GCAGAACTTACGACCCTCACC-3'
Reverse:5'-TGGGCACCTTCGTGTAGTCTT-3'
GAPDH

Forward:5'-ACAGCAACAGGGTGGTGGAC-3'
Reverse:5-TTTGAGGGTGCAGCGAACTT-3'

R AN 5k /s B SN A 100 ng/mL NGF

AU AE R Mage-D1 5iffb)5 p7SNTR 5 G2,
HIGE I P AERE 0 DER A FANBEAZ N (1 2A) 5
1895 7 T4 Mage-D1 5 & 45 & bt 2 ek 55 (&
2B), HALEH D EomEE 5% B AH L A Gei 2 X
(K20).
23 BELLSALPEE

XTSI 14 dJE AIE T R4 5 ALP &
P, 100 ng/mL NGF 4 AMAEA" EhU TR S MR mRmE i
58, SH-Mage-D1 2H5¢55 (& 3)
2.4 RT-PCR %5 Western blot#l 2 B 5 & & K -F

RT-PCR 5 Western blot #; ] ALP. Runx2.OCN,
BSP.OPN . Coll . DIx1 } Msx1 J: K 5 & HAKFE &,
100 ng/mL NGF 4 (12 A 5 i F KA e, SH-Mage-
D1 415555, SA RAIAH 22 R A gei 24 (A
4A,4B),

3 iFig
PRI SR HE S IR IG A B R A I A
FaUT i 2 ) i MRS 22 1128 TH 2 TS R

SAMIRIR]FE I, PO S A G o el g R ] el el
ZRUERIR S MR FE A 2R B iR, B IA Ry
ST B AN

EREH IR NGF LR 52 0K, il k4L
FPEEAB80 AN A R RS iiiie &2
PRSI A K A B A ™ 05
T HRIERIE A LU L AR & B0
(R, pTSNTR & H IR PN S5 R s s Rt o 2%
PP SalAE) B s S 1, FL A NS RS ] S5 NGF 455
AN ASNEENGF J& , & 3L p7SNTR SR/ B R
SHAERESI A ANET AR/ N, 3 1B NGF I35 p7SNTR
NI IE R A EMSCs UMb s ABFFE s Sdiir
52,24 p7SNTR B NEE: NGF #0755 , EMSCs fH 1L fig
WA CiT

p7SNTR KA AW D)6 B e S A AL K fip
OGS S . AP A [ RS,
P T 5 M2 45 5 2 R AH VR RO A 5 T Tk
N, Mage-D1fgS5ZFENIINEAZES I T8
YA A BRI RE, an T A Salehi™ &k BE,
Mage-D1 AT 3 35 H: [F] U5 25 #4 35 5 NGF 1) 75 — 52 1k



+ 1550 -

J South Med Univ, 2021, 41(10): 1547-1553

http://www.j-smu.com

\ 198.0%

200+

150+

Z 100
@]
504
et v v 0 e " 0 e e T P
10° 10° 10° 10° 10° 10’ 10° 10° 10 10° 10° 10 10° 10° 10° 10° 10° 10
CD44-FITC CD90-FITC CD29-FITC
J - 20071 500 .
200 97.9% 0.3%
. 2001
1504 1504 00
= £ £ 3001
g g 3
= [3)
2 100- J 3 100-
S © “ 200-
|
504 } \ 304 100
0 0 0

100 10° 10° 10° 10° 107

CD146-FITC

10 10° 10° 10° 10° 10’

10° 10° 10* 10° 10° 10’

CD105-FITC

1 E19.5d EMSCsHI BIESFSRED FEE

CDA45-FITC

Fig.1 Isolation, culture and characterization of E19.5 d EMSCs. A: Primary and third-passage EMSCs (Scale
bar=100 pum). B: The cells show high expressions of the MSC markers CD44, CD90, CD29, CD146 and CD105

while CD45 expression is hardly detected.
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Fig.2 Binding of Mage-D1 and p75NTR in the EMSCs. A: Proximity ligation assay for detecting the binding of
the Mage-D1 and p75NTR in cells treated with 100 ng/mL NGF for 0, 2, 12, 24 and 72 h (Scale bar=50 um). B:
Binding of Mage-D1 and p75NTR in the cell in the control, 100 ng/mL NGF and SH-Mage-D1 groups (Scale bar=
50 um); C: Quantitative analysis of PLA fluorescence signals (*P<0.05 vs NC).
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Fig.3 Alizarin red staining (A) and ALP staining (B, C) of the EMSCs after 14 days of
osteogenic induction (scale bar=100 um).
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the EMSCs after osteogenic induction (*P<0.05 vs NC).
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