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Osteogenic redifferentiation of de-differentiated MSCs
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[Abstract] Objective:To explore the osteogenic differentiation potential of de-differentiated mesenchymal stem cells (De-MSCs).
Methods : Compared with MSCs,the proliferation capacity and osteogenic related-gene expression of De-MSCs were detected using
CCK8 and qPCR assay. Meanwhile the osteogenic redifferentiation potential was measured by the ALP activity assay and the bone
formation was confirmed by alizarin red staining. Results:De-MSCs could express stem cells markers, proliferation capacity was
obviously higher than MSCs in osteogenic medium statistically. The expression levels of osteogenic related genes and ALP activities
were remarkblely increased compared with MSCs. Red nodules were observed with alizarin red staining after De-MSCs were cultured
in osteogenic medium for 28 days. Conclusion:De-MSCs retain some MSC traits,with a higher osteogenic differentiation efficiency
than MSCs. De-MSCs could be an alternative potential seed cells in tissue engineering.
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Table 1 Primer sequences of PCR
1 MRt5F*® HH 51YF 3
BMP2
L1 A , ,
‘ B 735£ Hyelone 28] 34 Sense 5'-CTTTGGAAGAACTACCAGAAACGAG-3
il DMEM 55755 (R [H Hyclone 237l) i Anti-sense  5'-ATTCGGTGATGGAAACTGCTATTG-3’
L3 (BKRFE Gibeo A H] ), R I | HLZEK M | Runx2
B R Hih  2—WiR - A2 HiE VitC . P R4 (35 [H Sigma Sense 5'-CCATATCTCTACTATGGCACTTC-3’
N ) ,iﬁ%\% &ﬁﬁﬁﬁ;( 24 eBioscience 2\ ) ), Anti-sense  5’-GCTTCCATCAGCGTCAACACCATC-3’
o N o Osterix
CCKS8 i35 & ( H A Dojindo 22 F]) , TRIzol i3
N ﬁt“Jﬂ‘n\( N & Dojindo 2 Ejkg 0 l‘%jéit Sense 5-CAACTGGCTCTTCTGCGGCAAGAG-3'
2 qPCR A (HA TaKaRa 2 Al) ALP 1 &2 Anti-sense  5'-GCTGGTGTTTGCTCAGGTGGTC-3'
(FREERAHD), GAPDH
12 7&* Sense 5’-CGTGTCAGTGGTGGACCTGACCTG-3’
Anti-sense  5’-GGAGGAGTGGGTGTCGCTGTTGAAG-3’

1.2.1 MSCs % B¥H

TCR ST RAAR BN BB 3 ml (F& = Bl
A BE K ERR) , £ Ficoll BB LK
SEFANMZAIMILL 1 x 10° >/ml 25 BE R MSCs 3553
F(L-DMEM, 10%FBS) , ##0F 6 fLARH,3 d 43k,
28 MSCs AV E GG FR, 3 AL TS5,
1.22 De-MSCs ¥~

A2 K396 75 em?® B350 80% , PBS ¥k 2 K5
A 724 (I DMEM |, 10%FBS | L-Ht i1
% 50 wg/ml,B-BERR HMEN 10 mmol/ml, HiZEKAHA
10" mol/L),7 d J& PBS Wk 2 ¥k, JILA MSCs 1557
FLAkL B3 2 A De-MSCs .,

1.2.3  De-MSCs % &4 #7.& 4 9 #m)

YA LL 0.05% 5 FIBRH AL 1 x 10° 4~/
BEEE 9 A CD29-FITC .CD34-PE ,CD45-
FITC .CD90-FITC .CD105-PE \HLA-DR-FITC #i & |
REOEIFE 30 min J5 PBS ¥k 2 W, TN 4o HT .
1.24  RE I F510

P MSCs ZHF1 De-MSCs £H 20 o fi Bt A i ok
TR BRI RS R 7 x 10° A/10L) , 5538 7 d 5
A1 A MSCs-obs A1 De-MSCs-obs, WAL, 75 H .
1.2.5 @38 s 5t

B MSCs 41 De-MSCs 4B LF FiE G HEET
BB R FRHE B R 4 x 10° /AL 2R T 96 FLAR
KR, T 1.3.5.7 d K A s s ae ), SCaa 2 bk miy
JIMA CCK-8(20 wl/FL), 4kZE07E 3 h J& , 7 450 nm
WA ARSI S B
1.2.6  AERE A A

S ICEE MSCs 4HAT De-MSCs 2141 , 22 TRI-
zol FEHLEL RNA, i 4% 5% 25 ¢DNA, 1T qPCR #5 I AH
K A (Runx2 . BMP2 Osterix ) 635 , % GAPDH
HWXTRR, SIMIFSIILER 1,

1.2.7  BABEER By (ALP) 7 A

MSCs 5 De-MSCs 435I LA 5 x 105 4~/FL % B
AT 6 LR P TIUE AR, 14 d FIREERE SR
T, KGR R B S 1, S AT ALP B i
1.2.8 HEFhEN

MSCs 415 De-MSCs 4L H AT 28 d J5, 5 I
T, FEFKIEGE 3, A W 4 30
min J5 PR LLYL(0, 45 min, £ B T/KIEGE 3 8,68
AR,
13 %itsss

BT ALE FH SSPS11.0 B4 20HT K 36 )5
PR K05, P<0.05 MESA SR L, B4
SEYGAST A 3K,

2 5 R

2.1 MSCs 5 De-MSCs # &

B W MSCs 2 RKRIE, &7 d Ekes
MSCs JE & H 451 RS54, RIS AR Ee Rt 5% 2
JiJ5 B De-MSCs 25 15 RE5FTH %, 0152 B AR AR
BB MSCs (B 1),

2.2 De-MSCs & @ 4 F 4% &4 a4

T 45 3 7R De-MSCs CD90.CD105 2% 1% [H
4 ,CD34 .CD45 HLA-DR ZFikfAM:, #E/R De-MSCs
HUA HEgs MSCs FEAIMIARME(E 2).,
23w IS HT

MSCs 5 De-MSCs A 7E MU H 35 77 A 35 77, 45
R GIR De-MSCs 7F 1.3.5.7 d B854 F1 2% T[]
— N [E] 25 A MSCs, #2758 De-MSCs 7EFRRFEAT R
YIS FE AR T B R (P < 0.01, 8 3)

2.4 BB AR AR
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Figure 1  The morphology of MSCs,MSC-obs and De-MSCs (x50)
[
CD34 CD105 CD29 CD45 HLA-DR
2 AU De-MSCs 3k 5 MSCs ik
Figure 2 The surface markers of De-MSCs detected by FACS
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SRAFa] 2% MSCs HeAE, P < 0.01(n = 5),
3 CCK8 Kzlll De-MSCs 4 IHG5H fiE 1 #3
Figure 3 Proliferation potential of De-MSCs increased detected
by CCK8

B MSCs 5 De-MSCs 5 41 21 Jiw [7] if B 175 5
7 d JE R B A DG, R ILLL MSCs A XTHE
De-MSCs P il J5 Jik F 23k B I & T MSCs B,
Runx2 FERE N2 3 %, BMP2 34 h14y 4.5 £, Os-
terix H N2 14 155 (P < 0.01, 18 4), W] De-MSCs
AR B E A AR B ORI
Je FO 1 3R PR 23K EE A5 SRS T A &
2.5 ALP & HAam

SRAFa] 2% MSCs HeAE, P < 0.01(n = 3),
Kl 4 qPCR %l De-MSCs F-K BTG H X3 K Rk
T MSCs
Figure 4 The osteogenic related-gene expressions of De-MSCs

were higher than MSCs detected by qPCR

ALP 215 E SIS 34, e BB TFAH G T AR
HHEST, SRR E eI BURFE PR . De-MSCs 5
MSCs [RlRf B35 14 d, 2051iE A MSC-obs £l De-
MSC-obs, WitE FIEH ALP ¥k BEE , 45 5 5 R De-
MSC-obs it % 7 T MSC-obs (MSC-obs £ 0.58 =+
0.015,De-MSC-obs 2H 0.720 + 0.006,P < 0.01) , 11
De-MSCs JlH 5L RE T8 MSCs Hi5R (&1 5)
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Figure 5 ALP activity of De-MSCs increased afterosteogenic

redifferentiation , compared with MSCs
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Figure 6 Red nodules were observed by alizarin red staining
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A SCHR R De-MSCs % MSCs 47 5 5 [ bt 4
T-RE ST, HATE Z9E 52 De-MSCs AR BE 15 bel-
2 FER R RIRA K, Hr belx1 #l bel-2 E 224
WESC RN BT ToRE I B E B R SR GE
BMP2 541 dHia T4 ¢, A58 & B De-MSCs 7
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FEEABYERE T MSCs PRSItk | X (A5 iE— 25
WF5E, AN De-MSCs TR (K oAk 1 RE T 6 I
P 5 P 30 B N R s WL e 5 ZE R AT TSR R A
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