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[BZE] BHY - OF v 25 AR FTIH TR X ) 58 R T 40 8 (mesenchymal stem cell, MSC) 43 Ak B4 k4 FH K ml RE B9 WL o
Fik - KA ES CSTBL/GT /N B BE A B BRI MSC. 45 T/NRUMSC AR M (0~12.50 pmol/L) AYMKITIATT 12, 24, 36, 48 Al
60 hJii, >RF CCK-8 VLA MSC 3548 16 14 o R FHYA T A 500 & A MHEYA 17 (0. 0.001. 0.01. 0.1, 1 pmol/L) XJ K BUBSE- P&
PAJRE 40 I 2 UMR-106 Y8 T- 09520 . 4> 3 LUKFEIA T (0. 0.001. 0.01, 0.1, 1 pmol/L) Ab¥E/NEFA MSC ([FI0 5 S B 404k )
UMR-106 418, @1 6w 2 EE (alkaline phosphatase, ALP) Yeffy | g 2L YL /AT 4 B E 40 00 o 3 i SER 2% 6 5 it PCR #
ARG /N MSC E AR Alp . 5852 . T BRI ol 5 mRNA ZKF (9% . K 0.001 pmol/LAKFEI1FF 15 UMR-106
YIS, T Hlumina Xten & 3 7% SEALIF R )5 D200 07, SHHRARFEIAFT IR0 B 20 A AR SCHE LR, FRi i3 PCR %
iIE. Western blotting KK FEIA T (0. 0.001, 0.01. 0.1, 1 pmolVL) AbFRF/INF MSC A Al B 4% 5 456 S R F (osterix, OSX) . %/
A EEE SR F 2 (runt-related transcription factor 2, RUNX2) J DNA 2544 Al ¥ 1 (inhibitor of DNA binding 1, ID1) AY3iAZE1k .
5 - RFLIATEXT /N MSC 3451 A9 52 1 S B FE AR 5 MW E >0.20 pmol/L I, ARFTIATF LRI MSC f3 58, 48 h #9250 il
W (half-maximal inhibitory concentration, IC,) 42.192 umol/L, 60 hf¥1C,, >4 1.399 umol/L. ¥ T £ 5 i AR T e
0.001~1 pmol/L i} UMR-106 4RI I TR 4 16.137%~28.300% . ALPYefh | 6 R L1 YL (f K e 5E 1t PCR 45 HE /5% 0.001~0.1 pmol/L K
FEIETFRE /N BRI MSC L Bz UMR-106 2 it B A i B0 20 AL BVE T . RNA DR 20 Hr 6, MKFEIATF T | 3% UMR-106 41 it 45 46 2 41
kLl?Jil_I%%l_o Western blotting 73 BT 25 5 i 7%, 0.001. 0.01 pmol/L A& FETH 1 & 2 15 m /)N Bl MSC OSX. RUNX2 K& ID1 %Kik,
i PO ZEYHIFTIATE Tk MSC Uk, ZAEFTTRE S L B ID1, RUNX2, OSXEikf XK.
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Promotive effect of antitumor drug etoposide on osteogenic differentiation of mesenchymal stem cells
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[Abstract] Objective:To study the effect and possible mechanism of the anti-tumor drug etoposide in promoting osteogenic differentiation of
mesenchymal stem cells (MSCs). Methods - Primary cultured MSCs were isolated from the bone marrow of C57BL/6J mice and humans. After the
mouse MSCs were given different concentrations (0—12.50 umol/L) of etoposide for 12, 24, 36, 48 and 60 h, the cell proliferation ability was detected by
CCK-8 kit assay. The apoptosis detection kit was performed to detect apoptosis of osteoblast/osteosarcoma cell line UMR-106 treated by etoposide (0,
0.001, 0.01, 0.1, 1 umol/L). The mouse and human MSCs (simultaneously inducing osteogenic differentiation), and UMR-106 cells were treated with
etoposide (0, 0.001, 0.01, 0.1, 1 umol/L), whose osteogenic differentiation was analyzed by alkaline phosphatase (ALP) staining and alizarin red staining.
The mRNA levels of osteogenic differentiation markers i.e., Alp, osteocalcin, and collagen type I o 1 chain were analyzed by real-time quantitative PCR.
After the UMR-106 cells were treated with etoposide (0.001 pmol/L), Illumina Xten's high-throughput transcriptome sequencing and bioinformatics
analysis were used to find the target gene related with osteogenic differentiation, which was then verified by PCR. Western blotting was used to detect the
expression of osterix (OSX), runt-related transcription factor 2 (RUNX2) and DNA binding inhibitor 1 (ID1) in the etoposide (0, 0.001, 0.01, 0.1,
1 pmol/L) treated mouse MSCs. Results:The effect of etoposide on the proliferation of mouse MSCs was concentration-dependent. When the
concentration was >0.20 pmol/L, etoposide inhibited the proliferation of MSCs. The half-maximal inhibitory concentrations (IC,)) for 48 h and 60 h were
2.192 umol/L and 1.399 umol/L, respectively. Apoptosis detection results showed that the apoptotic rates of UMR-106 cells treated with 0.001—1 pmol/L
etoposide were 16.137%—28.300%. The results of ALP staining, alizarin red staining and PCR showed that etoposide at 0.001-0.1 pmol/L significantly
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promoted the osteogenic differentiation of mouse and human MSCs and UMR-106 cells. RNA sequencing analysis showed that etoposide up-regulated

connective tissue growth factor expression in the UMR-106 cells. Western blotting results showed that 0.001 and 0.01 pumol/L etoposide significantly

increased the protein expression of OSX, RUNX2 and ID1 in the mouse MSCs. Conclusion- The anti-tumor drug etoposide can promote the osteogenic
differentiation of MSCs, which may be related to the up-regulation of ID1, RUNX2 and OSX expressions.
[Key words] etoposide (VP-16); mesenchymal stem cell (MSC); osteogenic differentiation; bone tumor; bone remodeling
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RALIAH (etoposide, VP-16) ZAEY N/ R EI g &
MBS A, i T A T U AR Y R
RIFHREON I THOMRIGYT, T 1983 F e a2y
ol MBS R AL i, AR Y SR MR
WRFCIAH e BERUER, IR b 3 2EE 5 R0 i e |
BEE 2R . A RN S PRI IV (1 20 5 R IR YT R

ABE5E F BEAR S AR FE IR W X ) 58 BT T 40 i
(mesenchymal stem cell, MSC) Fl A% & ¥ & A 9% 40 i
UMR-106 & 7L 520R - Ik — 2l i RNA P H0R
PEAT e L0 e AV A WA B e A, O B AR BT T X
UMR-106 20 g 17) i 155 43 AR R AR JHAE 2 . ABIESE B 75N
T 98 U0 Bk AR Sl R O R AR AR T AT A SR e
F IR AR

1 HE5RE

1.1 Bk

111 SCEEhY R4 SPFZMErE CS7TBL/6T /N, 6~
QJAMS, W S WS s R SR IR ], S5 sh W)
A FEVERIIE S A SCXK (U7) 2013-0018; /NEUAA %% T B
T A TE KA 2 A e s B AR BE e sh W By, S g s W4l
VEAMIES o SYXK (7)) 2013-0062. K B B P4 o8
28 UMR-106 11 [ v [EIRR272 B o6 200 a2

112 FERF AL o-MEM ;555 | I8 DMEM
Rigidk . " DMEM #5573 (Hyclone, 5[ ), J4- i
. HREHER WD) WK (Gibeo, M), CCK-8
ERE (A, BAS), TR & (Invitrogen,
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3 [® ), BCIP/NBT #& 14 %% X i (alkaline phosphatase,
ALP) Bilia (HaXR, hE), RGP EH .
PUIRMLAR . HbZE K AN K B-BE R H il (Sigma Aldrich, 3%
[, w9t i PCRAMISGIRAH (TaKaRa, HAY), #i
o9 BE -3- B B2 W A B (glyceraldehyde 3-phosphate
dehydrogenase, GAPDH) #ii&k (%25 sc-166574) . Bt
RIPihiik (184 sc-2357) (Santa Cruz, £H), HUE/h
M % 3 W F 2 (runt-related transcription factor 2,
RUNX2) $ifk (455 ab76956) . il 5 Stk 4 5 1 7
(osterix, OSX) Hifk (95 ab209484) . i DNA %54
#IH ¥ 1 (inhibitor of DNA binding 1, ID1) #ifk (#%%
ab134163) . IHFPR —HLHLR (185 ab6788) (Abcam,
EHE),

ST 3¢t 2 i PCR X (LightCycler® 48011, Roche,
FEH), EBZOCRME (Zeiss, 2E), W40
(Guava® easyCyte™, Luminex, JE[EH),

1.2 SedUrik
1.2 4HR o B A 3R

(1) /NERAMSC 4 B FIG SR ARWE5E sh W) 58 I e A
2o gk b A8 3 R A B 2 B B e T R s B A P D1 2 ) 3
HAFG ARG LI AR FREER o K 6~8 Jl W 114 /)N BL ETAE I3t
FIALBE, 75% £ B4 7 10 min J5 , BURE AR B 586,
R RS R A, IF2 70 wm JE IS B8 )5 BT 50 mL
B0, 1000xg B0 5 ming BUIIE, SIA o-MEM 5E4:
B (% 10% s« 1% Wn) mE, S/
10 cm {55514, B F37°C. 5% CO i F4 . 3daH Ik
Wi, BCJGEE2 d¥RB—IK, 24910 d 5 40 M 5 9
R 25 S RIT IR T 22385 .

(2) AMSCHFEMETE NI simbs Al 4
TR A R 2 I A B B i i A B B AR R B 23 R) R TAE
R ANG R REE BRI BB BT AR = JRw S
WARG R EWNEBEW, 1000xg B.0 5 minJ5, BILHE,
IAACHE DMEM 58 2 15 58 58 (5% 10% R 4= s . 1% X
b EE, HEME 10 em SR, BT 37°C. 5% CO,
BiaiAf. 3 dJa ki, MG R 2 diil—ik, Z510d
Je AR R AR AL 25 2 AT I F TR 225050

(3) UMR-106 455 3%  UMR-106 40 i 5 FH 25 4%
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DMEM e &8558 (1% 10% a4 i
FRIEL : SHEAR,

1.22 MSCHAMRHIFES  H/NR MSC i A MSC 7
6 fLM, RN ELS & 40% 5 A B EIE TR
(50 pmol/LFLIN ML . 10 mmol/L B-Hwz Hli . 100 nmol/
LSRN ), Vo 53 d e — KB R .

1.2.3 4UMAESEYs N MSC RN T 96 fLIR, F54iif
Uit BE = 4 B O [) ok BE AR IR B R SR CR A S A5
L), 7E37°C. 5% CO, %M FIEE 12, 24, 36. 48 Fil
60 h 5 W B 15 3R 3L, # 8 CCK-8 i) & vl W] F 448, Jf
M 450 nm AL ABOEEEME [D (450 nm) 1.

1.2.4  AEIR TR RS TRV EE AR IR T A FS 1
UMR-106 20 il FHTY 4 PBS Yk 34 I 12 18 08 T K6 1 2t 3
AU B PEAT IR . BUSX10%L 41 100 wL, MIA S pL
FITC-Annexin V 1 1 wL 100 pg/mL fil {k Py 0z 3t 5% &
15 min Ji 368 328 3t 2K 2 LSRG ) 248 i 0 %

1.25 20 ALP iG55 ¥/ B MSC, A MSC 5
UMR-106 2 ffl #2250 T 6 FLAR H, ¢4l M il 2 40%~50%
J UG B R 1 S G R R B B AR, FR AR R
[{4r40. 0.001, 0.01, 0.1, 1 wmol/LZ, HHK3INE
fl. #E37°C. 5% COHiFf T iR 7d)5, M ALP i
R G B T

1.2.6  JAMERTHIE /R MSC. AMSC #ATI
BN 14 dJ5, RBRIGEFRIEE, PBSYEVE3 i,
5% 28 B 52 15 minf5, PBSYEVE3 3, [mIAEfLAN
FHA 1 mL 6 R LT Y Ay b AT e .

1.2.7  SEWPE R PCRAGI /N MSC #E-4T LA 755 X
AL TE S d S IR AN RNA, 2 i sl n) A i B iy
Tk TR, 1555 cDNA 275 B I it A A 51 4 Fl
BT QPCR KM o A Gapdh VNN, 27 % i34y
Hr mRNA A%} ik i, Gapdh . TS5 R 5" -
TGACCTCAACTACATGGTCTACA-3" il 5'-CTTCCCAT-
TCTCGGCCTTG-3', Alp I, FUEEI4 55k 5’ -TAA-
CACCAACGCTCAGGTCC-3" Ml 5'-TGGATGTGACCT-
CATTGCCC-3', H45% (osteocalcin, Ocn) I, Tif5]
Wy 43 3 A 5'-AAGCAGGAGGGCAATAAGGT-3" 1 5'-
TTTGTAGGCGGTCTTCAAGC-3' , 1 # ¢ Jf ol 4%
(collagen type 1 o 1 chain, Collal) . TUE5|41515
4 5'-ACGCCATCAAGGTCTACTGC-3' #l 5'-TACTC-
GAACGGGAATCCATC-3" , #i#pH 214 KW F (con-
nective tissue growth factor, Ctgf) .. FUHESI¥5 5N
5'-GCGCCTGTTCTAAGACCTGT-3’ 15’ -TGGCTTGGC-
AATTTTAGGCGT-3' .

1% 00) Hide,
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1.2.8 Western blotting 731 /N MSC #E 4T B H 15 5 M
NG AR BT dJE AR AR . KA AR R B AR
SDS-PAGE BEfe, #EATHLIKGM 2T, FREFEERS T i et
ENCHE, B E THAW T ERIK EWE 1 hE, 3
HRUNX2 iR . OSX Uik I ID1HiLIRTE 4 °CHERIF & 1L
o WHIMAZ T, ZIRME 1 h, FENCE G 5
JnBIERTE , B WA T AT

1.2.9 RNAF KAEIAH 4L B UMR-106 4 /1 3 d /=,
WA ERNA, ZEHATAY TR (L) ARAFR
Illumina Xten ¥ &M, f# F Trimmomatic X i 75 2 (1Y
SRR HEAT AL B, A5 BN L B, REATL X e %K
Fig T 10 000 457741 5 NCBI NT 48 4 4 7 BLASTN
e X, B e value<1x107"° I H #H {2l B£ >90% . coverage>
80% 1Y L XF A5, TR Fh oA, EATIS YAl 2
Je KXt BREA B R 2 AR 2% P 41, (8] HISAT2 #4458
Je BN P 0 5 2 25 B R AT Lexs, I i RSeQC 4t
THHOXTEE R . 7E RNA P20 A, (] StringTie 414,
38 o A7 ) 5 R] 2 DXl s R PR 70 ik~ DX I 5 Y T
B (read) AliitHE 9 3RIEAKF-

1.3 il Fahr

K HI SPSS 22.0 K AF AT AT 2= o347, B A KU L
xEs TR, A LREAR TR 1Y 24 50 4548 ] One-way ANOVA
¥, )R £ =K K Bonferroni 1 MEAT I 5 HL &S, P<
0.05 AR 2257 HA G PR L.

2 BHR

2.1 ARATINTERH BLMSC B9 K UMR-106 2110 11455 m

P9 Bl 0~12.50 wmol/L 1 #& FE 10 17 7E T/ I
MSC 12~60 h )5, kil MSC (3458 RE 1. #5R BR: K
FEIATFERT MSC 358 1) 52 i 522 B0 — 5 (0 Wk B 5 240k
J£20.20 wmol/L I, ARFGIAH IF LAl MSC iy 458 (1&]
1A) o 1B 48 h J5 H 2 B30 il ¥ B (half-maximal
inhibitory concentration, IC,) 4 2.192 pwmol/L; 60 h )7,
IC,, 4 1.399 wmol/L, ¥EFEHEE 4 0.001~1 pmol/L MK FE
JAH X UMR-106 4 M FEA7 F 1240 (B 1B), K BAH
M TE (16.137%~28.300%) BEZG Y H T 1
T, ¥ E S T XA (3 P<0.05).

2.2 RN ¥ AT MSC il UMR-106 2 il )i 9 ALP 7%
HRARARFEIA X MSC #4585 1% 11540, YEHL 0.001 .
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A
0 umolL™
3r mm 0.02 umol-L™!
B 0.05 umol-L™'
B 0.10 pmol-L™!
s 0.20 pmol-L™
,52 B 0.39 umol-L™!
O‘= B 0.78 umol-L™'
Z B 1.56 umol-L™!
4 st
Q- B 3.12 ymol-L™!
B 6.25 pmol-L™'
B 12.50 umol-L™
0
12h 24 h 36 h 48 h 60 h
B
E 57 E E
3 10" | E |
& 1« 82 T 10 4Q 02 T o Ja1 Q2
@ 1274 7.67 Q 1305 8.05 2
2 10t 2 41% : 2,12 7.49
z 3 I z 03 ] :
3 1 3 E 3 3
z 3] g g ]
£ 3 g w03 8 10"
s ] 23 " 3
[ =) 1 ) ]
a2 o, @
T o100 g ¢ gi® ¢ 2
N A &uy
3 ] 3 ] 3
2 4 » 5
= = £=1
il -_504 ':1101"_‘ 50’4
= ] z qa4 T Jos
@, 1828 a7 é 3
4 50 5 o {810 5 o is0
o] e o1 =)
5 A . . > e —y > -
§ 10 10 10 10 10 10 § w w0 10 o' 10 § - b 4 10 4B i
Com-GRN-B-HLin:Green-B Fluorescence(GRN-B-HLin) Com-GRN-B-HLin:Green-B Fluorescence(GRN-B-HLin) Com-GRN-B-HLin:Green-B Fluorescence(GRN-B-HLin)
0 umol-L™! 0.001 pmol-L™! 0.01 umol-L™
= =
: 2 ]
& 0 qm 40 qm 40
2 {238 2 13.08
4 4
z 10 g 10 g
3 1 3 E
5 3 5 ] 30F )
£ w0’ g 1% S Q@
2 3 =1 %
— 4 =5 Kl
e 2 2 20 G
£ w3 E 10’ 2 ® @
= 3 5 E =
= =] <
= =1
S w0+ S w'd 10 F
= 304 = 304
2a) ] a ]
u‘} {719 EI'J J{68.1
> 1 Ty v > 1 e 0
£ 1 £ 0o 1 0 0001 001 0.1 1
S 10 10 10 10 0 10 3 10 10

Com-GRN-B-HLin:Green-B Fluorescence(GRN-B-HLin)
0.1 umol-L™"

Com-GRN-B-HLin:Green-B Fluorescence(GRN-B-HLin)
1 umol-L™

Concentration of etoposide/(umol-L™")

Note: A. Proliferation activity of MSC after treatment with etoposide (0—12.5 pmol+L™) for 12—-60 h. B. Apoptosis conditions of UMR-106 cells after treatment with
etoposide (0-1 wmol-L™") for 3 d. "P=0.044, 2P=0.022, ®P=0.000, compared with the control (0 wmol-L"") group..

B 1 RIEAE X MSC H#3EF1 UMR-106 /8- 400

Fig 1 Effects of etoposide on MSC proliferation and UMR-106 apoptosis

0.01, 0.1, 1 pmol/L 4 ML, X AMSC. /M MSC i
TP T l 7 d, KD ALP W& (B12A. B) .
UMR-106 40 g /Pt 43 5 A 0.001, 0.01, 0.1, 1 wmol/L
PARFEIA T AL EE, 3 dJE i ALP &M (B12C), 4553
R, EAMSCH, 0.01, 0.1 wmol/L #&HEIA 11 41 ALP
e B 8RN 25 41 W R s 7/ B MSC L 0.001
0.01, 0.1 wmol/LARFEIATF LA ALP Yt B 58 AR N 2h 21 i 2
I, UMR-106 40 ARFEIA H 24 ALP Qe (24 1 I Tk
ngidl, wEEMRIEIA T REME#E A MSC. /NRIMSC. B
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B PR 4 i 2 UMR-106 09 8B 204k o

2.3 AT EN T MSC )i B 5 15 e o

XFAMSC. /INE MSC #FATHKFEIA T (0.001, 0.01,
0.1. 1 pmol/L) AHIFFERME 14d)5, FIHMERAY
GRS (K3), Z5RERSRMAAMLL, FEA
F/NELMSC H10.001, 0.01, 0.1 wmol/L 4L 1114 41 45 4%
WYt W EANGE, W01 wmol/L AR FE 1A 28 Yo (5 5 B A
A REFRFCIAFH B Al i T 56
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A
Human MSC 2.0
1.5
on
=]
g
'3 1.0
©n
&
<05
Etoposide 0 0.001 0
0.001 0.01 0.1 1
Osteogenic medium Concentration of etoposide/(umol-L™")
Mouse MSC B
N
210
g
S
505
e <
Etoposide 0 0.001 0.01
Ost - di 0 0.001 001 0.1
steogenic medium Concentration of etop051de/(umol-L )
UMR-106 €
- 1.5
-
¢ g
8
505
<
Etoposide 0 1 upmolL™ 8
0.001  0.01 1
Normal medium Concentration of et0p051de/(|.lmol~L'])

Note: A. The human MSC treated with etoposide (0—1 wmol-L™") for 7 d. B. The mouse MSC treated with etoposide (0—1 wmol-L™) for 7 d. C. The UMR-106 cells treated
with etoposide (0—1 wmol-L™") for 3 d. “P=0.000, ®P=0.025, ?P=0.001, ¥P=0.004, ®P=0.006, compared with the control (0 wmol+-L™") group.

B2 ALP BRI AE XA ALP E R0

Fig 2 Effect of etoposide on the ALP activity of the cells detected by ALP staining

A
2.0
Human MSC b~
¥ §515
IZBE}
=]
£2 10
=
0.2
B 2
£3 0.5
Q
= ~ 0 ,———|
Etoposide 0 : 0.01 i L 0.001  0.01
1
Osteogenic medium Concentration of et0p0s1de/(umol~L )
Mouse l\{{SC B

—
193

=3
W

Relative expression of
calcium nodules
-
=

ﬂﬂﬂﬂﬁ

0.001 0.01
Concentration of etopos1de/(um01~L b

Etoposide 0 0.001 0.01 0.1 1 umolL™

Osteogenic medium

Note: A. The human MSC treated with etoposide (0~1 wmol-L™") for 14 d. B. The mouse MSC treated with etoposide (0—1 pmol-L™") for 14 d. P=0.000, compared with the
control (0 pmol-L™) group.
B3 FHRALBRMMKITAETY MSCHELET RENHM

Fig 3 Effect of etoposide on the content of calcium nodules in MSC detected by alizarin red staining
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2.4 ARACIATFAE N T/ B
mRNA 454

MSC Ji Alp. Ocn. Collal )

2021, 41(7)

b, 0.01, 0.1, 1 wmol/LAKFEIAH LA H Sebr i Alp
FRBETE, 0.001, 0.01, 0.1 pmol/LAKFEIATFLH Ocn

X/ B MSC # A7 MK F6 3 (0.001, 0.01. 0.1, Tk BEFE, 4DWRENIRITIATIA Collal mRNA £
1 pmol/L) ¥ IFAES M 5 d)E, SRMTESHM BB B EAE (BP<0.05, E4),
A B C

150 401 . =3r
g g 2 ® @
a g @ % T © —1
£ 2 £30f l & L 2 6
% S 5 2
3100 f o 2r
: : :

29
£ % A B
.‘%‘ 50 g § 1+
2 o 10} S
8 g 2
2, Ll
0.001 0.01 0.1 1 0 0 0 0.001 0.01 0.1 1 R 0 0 0.001 0.01 0.1 1

Osteogenic medium

Concentration of etoposide/(umol-L™")

Osteogenic medium

Concentration of etoposide/(umol-L™")

Osteogenic medium

Concentration of etoposide/(umol-L™")

Note: Changes of Alp (A), Ocn (B) and Collal (C) mRNA expressions after 5 d of etoposide (0—1 wmol-L™) treatment. VP=0.004, 2P=0.000, ®P=0.015, YP=0.045, ®P=
0.006, ©“P=0.013, compared with the control (0 wmol-L"") group treated with osteogenic medium.

4 EHRLESE PCREMKIEAEX/NER MSC B B 18X B R RIZHH M

Fig 4 Effect of etoposide on the expression of osteogenic-related genes in mouse MSC by real-time qPCR

2.5 FRICIIFEN T UMR-106 LG RNA )5 55 B
BEPEV E 0.001 pmol/L A KFE A H F1 UMR-106 4 fifs
EH 3 dJF #EFT mRNA WP A6 DU 5L R i) 2Rk 8 Ak, 5 IR
0L R S XFIEAIAH LY, RFCIA T AT AR E 965 AN SE R %
ik, [FEEHRE1 215 M IEF RS (KI5A) . #RAER
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Top up-regulated 13 genes promoted by etoposide in the UMR-106 cells detected by RNA sequencing

Gene Full name log, fold change P value
Clta Clathrin, light chain A 17.509 4.70x1073
Rabla RABIA, member RAS oncogene family 11.153 4.23x1073
Tafl TATA-box binding protein associated factor 1 8.726 5.54x10*
Clasp?2 Cytoplasmic linker associated protein 2 6.243 3.36x10*
Ehmt2 Euchromatic histone lysine methyltransferase 2 5.865 1.49x10—1
Tpml Tropomyosin 1, alpha 5.728 1.44x10-"7
Relll RELT-like 1 4.845 1.68x10—*
Tpml Tropomyosin 1, alpha 3.859 1.69x10~*
Gpbpli2 GC-rich promoter binding protein 1-like 2 3.799 8.20x1073!
Uck2 Uridine-cytidine kinase 2 3.299 1.54x10~*
Polr3gl RNA polymerase Il subunit G like 3.202 1.75%107°
Akapll A-kinase anchoring protein 11 3.064 1.11x1072
Crgf Connective tissue growth factor 2.982 1.06x10~3
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Note: A—C. Venn diagram (A), heatmap diagram (B) and scatter diagram (C) of the differential expressed mRNAs between the UMR-106 cells treated with 0.001 wmol-L™!
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PCR. PP=0.001, compared with the control (0 wmol-L"™") group.
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Fig 5 Effect of etoposide on the expression of mRNAs in the UMR-106 cells by RNA sequencing and PCR
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Note: A. The protein bands of RUNX2, OSX and IDI in the MSCs treated with etoposide (0—1 wmol-L™") for 7 d in the osteogenic medium or not. B. The relative level of
RUNX2 protein. C. The relative level of OSX protein. D. The relative level of ID1 protein. YP=0.014, ?P=0.001, compared with the control (0 wmol-L™") group treated with
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Fig 6 Effect of etoposide on the expression of osteogenic related proteins in mouse MSC by Western blotting
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