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Characteristics and clinical significance of osteogenic differentiation of mesenchy-
mal stem cells derived from bone marrow in patients with myelodysplastic syn-
dromes

PANG Yanbin', REN Jie’, FAN Lixia', WANG Jing', ZHAO Songying', XUE Hua', HUA Luoming', DU Xin® (1. De-
partment of Hematology, Afilliatied Hospital of Hebei Universtity , Baoding 071000, Hebei, China; 2. Department of
Internal Medicine, Yixian County Hospital of Hebei, Yixian 074200, Hebei, China; 3. Department of Hematology,
Guangdong General Hospital / Guangdong Academy of Medical Sciences, the First Clinical Hospital of Medicine
School of South China University, Guangzhou 510080, Guangdong, China)

[Abstract] Objective: To investigate the osteogenic differentiation characteristics of mesenchymal stem cell (MSC) derived from bone
marrow in patients with myelodysplastic syndromes (MDS) and its clinical significance. Methods: Bone marrow samples from 30 cas-
es of newly diagnosed untreated MDS patient at Affiliated Hospital of Heibei University were collected for this study. MSCs from MDS
patients and normal subjects were isolated and cultured, and morphological characteristics of MSCs were observed in vitro; under prop-
er conditions, MSCs were induced to differentiate into osteoblasts and adipocytes; The formation of calcium nodules at 14" day after os-
teogenic differentiation was observed by alizarin red staining; mRNA expressions of osteogenic differentiation transcription factors Os-
tefix and RUNX2 in undifferentiated MSCs, as well as the mRNA expression of Jagged-1, which involved in the transformation from he-
matopoietic cells into leukemic cells, were detected by quantitative PCR. Results: The MSCs derived from patients with MDS were

characterized with increased cell volume and decreased differentiation potential. Compared with the control group, the expression levels
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of osteogenic differentiation transcription factors Osterix and RUNX2 were significantly decreased (P < 0.05). Alizarin red staining

showed that the content of calcium nodules in MDS group was significantly less than that in the normal control group, while the expres-

sion level of Jagged-1 was significantly higher (P < 0.05). Conclusion: MSCs derived from bone marrow of MDS patients showed sig-

nificant increased cell volume, decreased differentiation potential and elevated Jagged-1 expression; all of these might play important

roles in the .hematopoietic failure and progression to acute myeloid leukemia in MDS patients.
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KEVRIT I HS W () MDS B, 4E 58 34~80 % (th
PLAFEWRE 57 %) o MR ¥ 2008 = WHO F MDS )43 2 b5
VST, TR 10 5] e VA 1 I 4 D B AT 2 B A

Il (refractory cytopenia with multilineage dysplasia,
RCMD) « 2 151 B i 2k Kir 43 4 o 2 3 36 P 72 1ML (refrac-
tory anemia with ringed sideroblast, RARS) . 9 %Il % ¥
P 0T 4 2 A R 4 40 B 1S £ (refractory anemia
with excess blasts, RAEB) .4 i & & 43 28 MDS(MDS
unclassified, MDS-u); 2 5] MDS #4745 [ 2 188 & (1 1.
W5, ANA 3 BB R B AR L . K AR RHA T 1 20
5] 12 1) R 6% DG T ) Bt 2k M 2 1L B 5 4 4 i 2 3
BE I E BERR AAE XS AL, R 32~73 & (R AL4E
W 55% ). AW AL AR R E GRS
4, I3 B Bt B ZE R Akt
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Ficoll 73 25 ¥ ( 3£ [ Sigma A &) , MSC 1% 77 3L |
B ARG TR A SR 2 R IR AR () N AR
YR A D), 0.25% [ (35 [E Sigma A &) , B4R
H(PE 2~ &, /NPT FL 5 FEHUAR L 7 il UL 28
% (FITC) (£ [ BD A ) , TRIzol i 7] ( 3% [# Invitro-
gen A ] ) . ABI 7500 PCR {¥ ( 3% [H Perkin Elmer 2
w8 B BB (H A Olympus A 7)), & 30 O AL
(& [ Eppendorf 2w it 404X (35 [E BD 2 7))
1.3 MSC &4 #% 5 3% 5%

FE2 Wi IS B3 R 6 8 6 bR A, I R Pt , 5 1<
PBS # ¥ J5 N\ 1.077 g/ml ) Ficoll 73 B ¥ %) = »
600xg 250> 15 min 3K 15 & 88 5 A A% 20 M, B2 A
MSC £ 7% 3 , H i 515 10% JA4F- i A & BE A
100 U/ml 75 5 3 R 8 il 5 A% 40 i M i e 25
em? (R ES IR, JEUEAE 37 °C 5% CO, WL RIVE FE (1) 85 37
FEANEEFE. 72 h G B RE IR 5 9F L BRAE NS BE AN L , &5
JA¥R 2 K. 22 AIE 2] 70%~80% I 7 FE & » M.
0.25% JRBEH AL, 123 BEATAEAR. 28 2~4 AR MSC Uk
a5 50 17
1.4 MSCHy &R K %

N T IE B MSC IS AKI2 Wb i - HE B ifi 48 i
15 Y%, X MSC 3% i& [ CD34. CD45. CD73. CD90.
CD109 M1 CD166 AT A 5. Ak A5 3R
MSC 2x10° 4 4H L, i 0.9 ml ff] PBS, 170xg 0> 5
min, 7 biE . JiE IR L9100 pl PBS, INFEE4L &
H (PE) A5 i 1 /N B 5t A % 75 CD73. CD166 Al
CD105, Fa 5o [ 44 B 57 B 55URR R O R (FITC) bRic Y
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/NER BT CD34.CD90 Al CD45 ¥ 5w [ Hi 4k , LL & PE
8%, FITC Fxic /N BT 1gGI R BY 5 B A 10 ul, 37
IR 2], 4 °C#E I H 30 min. PBS ¥t 17X, 180xg &
05 min, 7+ BiF . BEE I 2% 2 5 W 400 pl 5
e T AR AR
1.4 MSC #51k

PL2x10"/cm?® (15 44 565 2 AR MSC A 7E 6 FLAR
Hh, B S S e R 2 UK, £ MSC L & BEIA 3] 70%
J& , EHN N MSC R 7 55 TR B ah 235 5%, 2 3 d
Bl 1 IR Kr g% 14 d J 4R Ml 5E , o6 R 40 g e JRAH
BN Ak 4 2% 10% em® 40 fa P T 6 LR, B3 Ji 5
e IR A 2 Uk, BRI H M A FE IR ) 100% 5 1T
Ho MMAMSC ZHURIE SN FREAR, FF3d
J& » S g 1] ot - A T 5 o A 5 R B YR 24
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o

1.5 S EF % A& % & PCR(qPCR) # ) A A 49 % ik K-F
WS 3 A MSC, A 1 ml TRIzol $2 U RNA,
HY 3 pg RNA M RNA 10 5% 55 350 7] &1 386 5% 5% B eD-
NA, UL AR 347 PCR 1 o [ M 45140 R « 28
— 3B AR #E 95°C 30 s; 5% 25 PCR Jx B 95°C 5 s,
60°C 34 s, 40 ™1 ¥F 5 % fi# it 25 95°C 15 s, 60°C 1
min, 95 °C 15 s, F-1E 81°C (N Sk f-actin TR %1%
— RS I TG o 1Y 58 T, R AT A A it 42
3115 BL0.17°C/s A2 Ak 52 I 55°C 31 95°CHE R 2 s idd
S VIRIGAE, I3RS IE R th 42 o o T 90D % SR 2
8] ) 2 5, BF — bR AN )1 3 P47 fL . Oxterixs
RUNX2 1 Jagged-1 /51975 W3R 1. B 5 i 1
IRHBIE , mRNA 21K [ AH X # s @ i L Ce i
FAETE RS @ IS AR T B-actin F1 2 BEE R (1) b5
TEAL, B DR AR BB R IE 9 2724 ACT=4#E!
FNH CTEH-NSE N CT 1, - AAC=HE R KA A )
CTH-$EIE R [ S A CT

%=1 Oxterix ,RUNX2F Jagged-1 EE RIS |41F5
Tab. 1 Primer sequences of Oxterix, RUNX2 and Jagged-1

Gene Forward Reverse
Oxterix TCTCCATCTGCCTGGCTCCTT CTGCACGCTGCCGTCAGCATG
RUNX2 TCTTCAGCACAGTGACACCAT CTGTTGCGCAGCCACCACCG
Jagged-1 CTATACGTTGCTTGTGGAGGC TGCTTCAGCGTCTGCCACTGC
P-actin TATGGAGAAGATTTGGCACC ATGAGACACACCTAAGGACC

1.6 4its it

K SPSS20.0 i it 22 8, v & BORER FH ks 3R
7N, #E3E K SDF-1. PD-L1 1E MDS-MSC Fl{g B XJ 1
MSC H 3 IE 5 ER F RS REA (R 56, DL P<0.05 B¢
P<0.01 FonZERA G E L.

2 &% B

2.1 MSC#ERERE R

L5505 HE 4 MSC 4 5 e % S I AK A AR KA TR
MDS 4 2 20 41 & 3 (1) MSC SRS E K o X
Y MSC K JLH £F 40 (142 PR 4P WE , 1] MDS-MSC £ 2
I AR AN AR R R (B 1) o X6t B4 A MDS 4
MSC % 2= L 35 1 R 3k (>95%) B A7 id i CD166.
CD73.CD105 1 CD90, fik # ik (<2%) CD45. CD34
(E2),
2.2 MDS %k & & MSC 8 s /B 2L AL A B T 1%

P8 2L (B 3AD AT 21 G2 2 (& 3B) 25 S, X
HE ZH A1 MDS 2 MSC 1E 44 4 B A B A0 sk g 48 i
LB e . 76 4040 M fh 5 G 4 I8 78 MDS 2H MSC 1)
5 25T 2 5 D e R, 278 MDS 2H MSC i
ST RE RO AW T . A TP E R

MDS 4 1% #8240 MSC 1 73 4% e 18] 1) 22 57, %
MSC 2 5 B 73 10 3% 5 R 7 (1) Rk K~ AT
qPCR & & 43 T , &5 R 7Rk , MDS 41 ' Oxterix Al
RUNX2 1) A A CT 1H B & 51 T X 41 (Oxterix:5.96+
1.75 vs 4.37+1.86, P<0.05; RUNX2: 3.22+1.31 vs 2.18+
1.00, P<0.01) . 2] Oxterix F1 RUNX2 % [H %% /K °F
£ MDS 2H H B T B, $2 7% MDS KU 1) MSC (1) i
B IR R N
2.3 MDS % & 49 MSC ¥ Jagged-1 % & K-F 9 2 H %
1E 5 13 i A0 MR AN = R IA Jagged-1 B
BE IO B8 ) o] 4 L4 v B I 4 i . qPCR R U
45 R B IR, MDS K YR MSC ' Jagged-1 )ik /K7
A ACTAE B 2K T % R 2H (2.03 £1.16 vs 3.73 £
0.98, P<0.01). B MDS K1) MSC H Jagged-1
[R5 K P T X B4 MSC (R IE KT, Tl 5
MDS [a] AML %44k, .

3 % i
T A SR W AF 93 R I, MDS 1 % A2 182 55 i JRg 441 it

IR I A% A R O3 T 5 7 AT R DA IR T BE 5 i i
TSR 7 A 5 B BB A 5 v O B ) B B 7y
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MSC (1) T & e 7% BE 7T 5 2L MDS 13 1fi T B %2 v
& Af MDS [a] AML #4060t 7t & 3 MDS K5 1)
MSC AR EARIL 2240 B R A, B B 2 B
HLTERE N 4, 2 5 40 ) A i 540 Jag-
ged-1FIEM T, Al fEE MDS 50 3F g i F2 b R 3% T
HEER

5K o 0t 7 1) 4 R 2R AL, AR 5T 45 R iE
I MDS K5 1) MSC s 70 Hig e T B, R A 2>
E S 25 SR B MDS SR JE I MSC BCE i Be IR R R
B, 3 X P 22 e () SR R o] R E A R K v
TR AR 2 e B0 — [ S IG 7, 43 B MDS SRR
MSC BB 7 i B o 1% SEI 7 F A e e = e
MDS 5 (1) MSC 5 %f 8 20 MSC 7E i 7 tb g 1 2
] {22 0, Fei Z51%F MSC 1 R /ALt 2 5 s g 4>
b5 KT Osterix F1 RUNX2 5 S 0 A0 il i b

W ALP.BSP 1 COL-1. K #1) OPN #1 OCN %% i 5 AH
KIEH R IE /K TIE L PCR 5E 84007, KB MDS K&
I MSC BB ALK& R % . Geyh Z5M5E 1L £ Fif
S A 27 G €0 5 0o 4 SR R A g AT B A 40 AT [E A
UEBH MDS IR [ MSC i LB e B

Control group MDS group

El1 MSCHIFTSH =
Fig.1 The morphological characteristics of MSCs
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Fig.2 The phenotypes of CD34, CD45, CD73, CD90, CD166 and CD105 in MSCs detected by Flow cytometry
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Fig.3 Differentiation characteristics of MSCs
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BT B 7 AT B SZ 40, T RROAS g 3E 36 If 41 A
KB EBEIA R Bl AT RE R I MDS >k
PR MSC 5 1E & it 140 H R A S8 97 st o SR 3R
B MDS Sk i (1) MSC A5 2K 5 43 38 It 48 g 4k T GO/
G1 H, $omoxd 15 i 1M S RF T e R R

MDS KI5 1) MSC > #F IE ¥ 1 [ 58 77 K B 15
5 MDS fi 8 41 2 7] AML %46 7] 58 5 H 43 WA 1) Jag-
ged-1F kT4 K", Jagged-1 & NOTCH {55 5 i
PRI 22 B2 AR 7 — W PR AR R A M SR T AE 5, R



152 -

rp [ R R IR T Ak, 2018, 25(2)

o EmERS, 25 7 2 0488 o 4 i 7R
NOTCH {5 518 6 LI 52 4% , 17 BR. 14 18 P 4k 15 48 g
KINHKINOTCH B 5 AR L5 6 Ja , 40 i 4 25 K 80d ik
ZUOK B ARG SR ESha S, il
AN TR] B4 FH AL AL I 5 32 i 40 B 1) g 52 ot , [+) )
i 3k 3 I 48 B 1) i 5 4 PR AT Kode S5
B S EG 25 FAE I , B4 Jagged-1 2 BE AR 1) 1E
W I8 I 40 PR R e 2B A A IS A L T e e
PRI T B AR B0 FF 55 Jagged - 1 43 Wk 55 2 ) 410 1
NOTCH 15 58 i i3 A4, Tl s /N BB 38 1 75 3] 24
S5 ] I 40 B e i 2R £, FERELLE B I B4 T
%, 1t B Jagged- 1 25| 1E 5 & I AN 1 18 i 12
JH 1) L A A ) R . 5 AR ST T 2 R
FEABL, A 5 7 J (KK P b [F]FF UE B MDS KI5 1)
MSC H Jagged-1 FEiX 38 NS, I W0 5L 45 UK B,
B2 X MDS fi I8 48 Jf (1) 5 97 TT Be IEAS Be s Hh
R, [A] 56 MDS JitJed 248 B AN G R 58 34T T T IR T
77 AT AT e — 2 B MDS VR TT RUR -

g L RTIR , AW 7T K I MDS ‘B B8 OA 55 H  O%
SHAL RS 78 73 MSC I R 7 AT RE T 1% L Jagged- 1 3%
5T ] BELE MDS B i e i R R B AR A, AR
AL [F] 150 MDS Jit 88 48 -5 Ao B TR AH ELAE FHAE
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