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o OE.[HW) FWHCEEIE SIS RNA-1708 (IncRNA—1708) 75 A B 8] 72 5t T 4 its (hBMSC) B0 404k i
Fikh 2 5 B HXT hBMSC AL LB 5E 0 o [ 735 ] K 0K 9 3 2R TRIK R 9 hBMSC HEA TR SME S 1T 5% , I IS i
D¢ R it 0 S - 22 SR A% I W (qRT-PCR) 75 W46 3 40 hBMSC B 75543 AL T IncRNA-1708 Y #3% , 44T
H 5 hBMSC B 3L B9 & o 43 3155 Y IncRNA- 1708 5 % 3518 95 5 I IncRNA-1708 3t ki , K45 52 7€ 19
hBMSC 4 i bk J5 i 55 5701k 14 d, F qRT-PCR 461 Runt A3 4% 5% 11 2 (RUNX2) sl PEBE B2 i (ALP) mRNA
BB IR AT IR B IR I e 2 o [ 25 5 ] AR 4 75 2 A0 AL AT, 3 4 hBMSC A 375 %404k 7 d J& IncRNA-1708 3 ik
HPFREL(P < 0.001) . FERE H 3235 IncRNA-1708 FIIk 2% 15 IncRNA-1708 ) hBMSC 4f L #£ 1 IncRNA-1708 [
TR S e N IR %) B 1 o FRAH LA B 25 4K (Inc RNA—1708 33 2 I5 4 i Bk : 48 h, P < 0.05 ; IncRNA-1708 ik 3235
MK 48 h, P <0.01), 5BAMEXT BBALAH EL , 5 Uk ad 261K IncRNA-1708 [ hBMSC H i A5G 2 [Fl RUNX2 (ALP 3
SEIK AR (0.4620.03 vs. 1.00£0.02,0.15£0.07 vs. 1.02+0.28, P14 < 0.01), AHZ , 2K LncRNA-1708 i) hBMSC
M) RUNX2 | ALP 2 35 7K - 5 G I 18 9 P 6T R 2E A LU T i 17 (1.6240.18 ws. 1.00£0.04, 1.58+0.11 vs. 1.010.18,
P¥7<0.01),[£518] LncRNA-1708 1] BEAT Ml hBMSC Y B H /L FITEHT
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Inhibitory Effect of Lnc—1708 on Osteogenic Differentiation of Human Bone Marrow
Mesenchymal Stem Cells in vitro
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Abstract: [ Objective] To investigate the differential expression of long non—coding RNA-1708 (IncRNA-1708) in
osteogenic differentiation of human bone marrow mesenchymal stem cells (hBMSC) and its effect on osteogenic differentia-
tion of hBMSC. [ Methods] Purchased 3 groups of hBMSC from different sources and cultured in vitro. qRT-PCR was used
to detect the expression of IncRNA-1708 after osteogenic differentiation of three groups of hBMSC, and the relationship
between IncRNA-1708 and hBMSC osteogenic differentiation was analyzed. LncRNA- 1708 overexpressing lentivirus
and IncRNA-1708 interferenced plasmid were transfected respectively, to obtain stable hBMSC cell line. After 14—day
osteogenic differentiation on transfected hBMSC, RT-PCR was used to detect the expressions of runt-related transcription
factor 2 (RUNX2) and alkaline phosphatase (ALP) mRNA, and alkaline phosphatase staining was made. [Results] The
expression of Inc—1708 decreased after osteogenic differentiation of hBMSC for 7 d (P < 0. 001 ).Two cell lines, which
respectively express high IncRNA-1708 and low IncRNA-1708, were constructed successfully. In Inc—1708—-overexpressed
BMSC, the mRNA levels of osteogenic markers RUNX2 and ALP were both significantly down—regulated (0.46+0.03 vs.
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1.00+0.02 , 0.15+0.07 vs. 1.02+0.28 , P < 0.01 ). On the contrary , in the Inc—1708-silencing BMSC , the expressions
of RUNX2 and ALP mRNA level were significantly up—regulated ( 1.62+0.18 vs. 1.00+0.04 , 1.58+0.11 »s. 1.01+0.18,
P <0.01). [Conclusion] LncRNA—1708 may have an inhibitory effect on osteogenic differentiation of hBMSC.

Key words: Human bone marrow mesenchymal stem cells; Osteogenesis; LncRNA-1708; inhibition

AT & AR B A3 R | PSR TR RN A iR
S B R B RS 5| R R T R 4
B, 1 R RE |, 515 NS I AEHLRE
RS, 7E HE A 2 BRI 8 B RO RS
B AR R B R AR S R RE Y 2
SHREE b AETE AR 45 R R BERD SR R o i 4
ZUT AR DS hy B S e 5 TFRE TR ik
B8 [7) 78 51 41 Bfd (human bone marrow mesenchy-
mal stem cells, hBMSC ) J2& 5 2H 21 T F2 i) 55 2 Fp 1
Y, A AR E 1 B FRT RS A e D, R EA
Z o LT BE BB TS T 00 o s BRI DT
NSNS R >, IAFSE hBMSC B /bR
FHEALE , SR AR sk Z A&+
HEERE L, Long non—coding RNA (IncRNA) J&
H RT3 2 1 —FhIE gy RNA, H T A5
IR 2H 181 (R AS 20, GRCH38) B 41 5] T 24 489
> IncRNA L) J2 14 470 4> IncRNA K& [R5 A
BARHOR 2 BT IESE IncRNA 25 7 T4 fifg 44
B oA REE B B RO DS AN IncRNA , 41
IncRNA- NONHSAT009968 , IncRNA-H19, IncRNA
HoxA-AS3 4557 B ik 524 18 #5 hBMSC 5 H 431k
FIVEFH o ASTRBIZH iy 030 2o o 3 2 7 R e R
T R H1 IncRNA-1708, I & B H:AE hBMSC 1, H 43
feni e BoA ik 2z k. Rk, A58 H PCR K
I IncRNA-1708 7E hBMSC J&. & 7% 5 43 L 1T )5 Y
Fak B BT H S hBMSC U 4L 0 56 & |, TRl
3 I A A e B 2R KT B R R 5 IncRNA-
1708 7E hBMSC H1 ) &3k , #R 13} IncRNA-1708 *f
hBMSC J8 5 53 A A5

1 #MH#5FH*®

1.1 EEMBRIRF

JEAR B8 18] 78 52 1 4 it (sciencell-7500 , 38
), el oA 55 35 2k (sciencell-7531, £ [H ) ; In-
cRNA-1708 5 2 1K 18 5 55 , 1595 75 2= 24 ] 400

[J SUN Yat-sen Univ(Med Sci),2019,40(2) :343-350 ]

MR (22 34k, pBABE pure) , IncRNA-1708 +4f ik
(sh-IncRNA-1708) , IncRNA—-1708 -4t JFokL iy S 14
X B8 [ sh—IncRNA-1708 negative control (PLKO.1) ]
(TN 4 MER A= W FHE , R D) 5 293FT 48 Jfd (invit-
rogen , 55 [ ) ; cDNA Jz %% 5% i 7] & ~RR047A
(TAKARA-RRO47A, H A ) ; %5 7 PCR AT &
(TAKARA-FP215, H A ; i e i il 2% €307 &2
(sigma—85LI1-1KT, ),
1.2 RN EFRRERES

W5 A7 AT hBMSC iU A 37 C/K B
ZSEAFL, #2 5%10° Jem? B R0 5 K AL hBMSC
PR T 2R AR T-75 B 39T, 8 37 ¢
RFUBUR 5% 1 COSE TR 37 . I H Bk
R D 2255k B2 1 DMSO FIR G REAN M . 1S5
B3 d e — R TR TR AN MR B 90% il A5 1sf Ry
FHIE - 0.25% B /0.02% EDTA 15 4k, #4 1: 3£ 4%
o R R E P3A,
1.3 #E3REEPCR(RT-PCR)I&E IncRNA-1708
KIRIEER

AR 5 AR 52 56 117 109 A 00 P S B 245 2 L TR 3 4ok
VE T A E AR hBMSC (55535 8 sciencell-7500) ,
P 1B 4 AT TS A S 15 S 06 4 5 ) B (P1-
N1,P2-N2,P3-N3) ., HAPIR $ A1 2x10* /em®
AYI I 6 %% K P3 AR A hBMSC 4280 T 6 FLAR I,
AN A K Bl A 1 70% B, B 46k 18] 78 5 T 40
TR B A3 AR 3R 3, 4 3 d B e R o Ak B R
R ARG, E BT 7 d )5 E
Ji o Fi B Trizol 32877 65 F AE Ud W] 45 25 TR B B A4 i
BERNA, 1% 41, forward : 5'~CGTCACCTCTAC-
CTCCTTAATAC-3', reverse : 5'~CAGGTTTTACTG-
CATATGTAGATAGTG-3',
1.4 BREaE

IncRNA-1708 12 %% 2 £k {4 A1 IncRNA-1708 i
BRI ( sh—Inc—1708 ) ¥4I 3K [ 75 M 4 M )
BHE . 78 6 fLB PR 120 T3 4/ fL (6 FLARH ),
16 h J& , 4 44 & 47 19 2K #¢ Lipofectamine 2000



534 BRI, 2. Lne=1708 X (RSN 15 70 51 48 A -2 A B 400 o1 280 345

(Promega , 5% [ ) % Y4 i 7 & 2 B8 i F 293FT 41
M, 8 huii , 48 h WA LW, 7E 4°C TR FF o
pBABE pure 2 AR EFYI7 25 WLE 1. IncRNA-1708
725 5 751 (904 bp ) : GTTCTAGTACTACTAAC-
ACGACTACCAGAAAAATTACCTGGCCACTCTAAG
CCTTGGTTTATTGAGCTATAATATTAAAATACTAT
CTACACTGCTGTCCTTTACATGGTTGCCAAGAAA-
AAAGCTGATATATAACTGTGCCATATAAACTCTA-
AAATTGTACAAATATTCCCATTACTAAAATATGA -
CAAAATAATTTTGTATGGGCTCTGAAAATGATTA -
ACCTACTTTTCCACTGAATTCTAAGACAAAAAAT -
CAAGATTAACACAGTAATTATTGAAAATATGTCC -
CTTCAATCATTACAAAAACCTGTTGATAAAACCT -
TCCCAAAAGATTTAATCATACAAGTATCTGACAT -
TACCATCATTATTGAGTAGTCACCATAATCCAGA -

AmpR_promoter

Ampicillin

Fspl (4476)
Notl (4133)

5 LTR2
3MoMuLV_LTR

N

pBABE-puro
5169 bp

\

CACTGCTAAAACATTTTCTAATTTAATCTTCACAT -
TAACTATATAAGATAGGTAATATCATTATTCCCT -
ATTACATATGAATAAATTGGGCTCTGAGAGGCCA -
GAAAATGTCTCCACAATTATGAAGCTAATTAGTG -
GAAATGCCAACATTCTAATCCCAAGTAGACTGAC-
TCCAAAGTCTAGTCCTTTAACAATAACACTATGT -
CACCTCTACCTCCTTAATACAGATATTGTAATACT-
TTTAGATGCCTAACAGTTCCACCCCTACCATCGGT -
CTAAATAGAATGACAACACTATCTACATATGCAG-
TAAAACCTGCCAATCATTTTTTAAAACTTAATTTC-
AACTCTGGGATCTTAGCCTCAGAAAGACAGAAGC-
TTTCTGTCATTTTTTCTCTTTCTGAATAAACATAA -
GATGGAAAAGAAGTGGTAAAAGCATGACATGAA -
GGGGAAGGGAGAAGGGCACTCTAAAAGCATAAT -
TTTCTCCTAGTATCTTTGATTCTGCTGTTTCAG

5 LTR2
3MoMuLV_LTR
Spel (616)

psi_plus_pack

pBABE_5_primer
BamHlI (1355)
EcoRI (1379)
Sall (1397)
pBABE_3_primer
SV40_enhancer
SV40_promoter
SV40_origin
Sacll (1966) Ncol (1634)

: SV40pro_F_primer
t pro_r_p
g S Hindlll (1743)

Clal (2406)
Nhel (2480)

EcoRI and Sall are the cleavage sites used to construct IncRNA-1708 over—expressedlentivirus
1 pBABE pure & B
Fig.1 Enzyme cleavage sites of pPBABE vector

1.5 ANB8EiE 7 R T 40 i f 4 IncRNA-1708 18
FREH T BRALR BA X B

H 4 B A 3 1S iR 0.3 mL 5 hBMSC 13
FRWRAT, el 0.3 mL k7% L3S RO 0.7 mL
YRS SR 1.0 wL polybrene (24 FE 8 ng/mlL) .

SR 5 B TR AT 0 R L W A B hBMSC 35 57 111
GRS AR A RN B T 60% , i B SR IS
7 1 hBMSC 3% 52 Wi, 515 % 4 IncRNA-1708 32
F IR K | shineRNA-1708 - $ft o ki B2 55 4 AH R
F P X B A B B ) e T A . 2 d A A 4 i
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fh$E RNA, RT-PCR £l Inc—1708 [ 335
1.6 RT-PCR #&ill 5 &8 % B F I &K ix

P3 X hBMSC LA 2x10* 4™/em® LI FRF 96 FLAK
o, LB B Y 3L — 4, 43 3 B4 % IncRNA-
1708 it 31418 95 7 2 A& . sh-IncRNA-1708 -3 Jit
o b ARG IO 4 B %o R A g S B Ak
Kide 14 d, 14 d JS WA 4 M, RT-PCR R AH 5C 1%
B H P RUNX2 FIALP mRNA (3368 . 519i%
3+, RUNX2 forward: 5'- TTCACCTTGACCATAACC-
GTC-3' , reverse: 5'-GGCGGTCAGAGAACAAACT-
AG=3';ALP forward : 5’ ~AGAATCTGGTGCAGGAA -
TGG-3', reverse : 5'~TCGTATTTCATGTCTCCAGG-
C-3" ; Sh—-IncRNA-1708 forward: CCGGGTCACCT-
CTACCTCCTTAATACTCGAGTATTAAGGAGGTAG-
AGGTGACTTTTTG, reverse: AATTCAAAAAGTCA -
CCTCTACCTCCTTAATACTCGAGTATTAAGGAGG -
TAGAGGTGAC.,

1.7 WEBERELE

P55 Gk IncRNA-1708 i 2 35 12 % 2 5l sh—In-
cRNA-1708 sl A 5 BH 4 %4 HE A [B] 72 S5 -1 4 1 4
JitL DA AR AL 2x10° A A M 270+ 6 FLAR N, BE 15
FHEFE 14 A5, Hemd B R il L £ ) S A 1S
AT ALP 4e(t,, SCHG2H JORH S BT 6T HE 40 e i 25
Figehk, HI PBS Ue—i , fil A 40 o/L 2 5 W i
W, R A 3 min, [ 52 4 59 40 OGS R
BB YL R, RE G 15~30 min, 15 min 25 55 [
5 min WS — K, G A R0R R 4A, P PBS Uk
— i, R AT AR EE Y (45
1.8 #J% IncRNA-1708 #J CNC R ik M &

Xof A YRS B WA A 25 A AR T A
Y15 B 23K Cytoscape X 22 5% 38 3K IncRNA Fll
mRNA B A7 A0 G M 7T, IR IS 45 SRty gt T
IncRNA-1708 5 H #7513 K] 1 CNC FE 3R 35 M 4%
1% B IncRNA Fl1 mRNA 2 [i] Pearson # 5¢ & £ =
0.9, LhitE— 253418 IncRNA-1708 U HLHIBF 5T .

1.9 HEAE

* H GraphPad Prism 7 FIES T+, % H
SPSS 22. 0 A T Ge it oA i BB DLy £5 3R
7, IncRNA-1708 . ALP . RUNX2 # A H 5% ff] 2744
73T, A Shapiro—wilk J7 6 347 IE SR K,
FEIAT I R R . AL S X IR Rk i H
Bl PR R ST REAR ¢ K B o K S K MEa = 0.05,
P <0.05 £ndlEZESA 5T L.

2 % X

2.1 LncRNA-1708 7£ 3 4H A\ & B& i8] 75 /e T 40 il
BEUAIENERERIE

P4 3 43k A ASFAMA hBMSC BS54 (P group)
P3N B 5 2 Ak EE 37 7 d S DU AE IncRNA -
1708 FZikiw , 544l H 155 5 0L ET (N group ) AH
% (N1-P1, N2-P2,N3-P3) , 3 41 1 Y IncRNA-
1708 K3k 5t B B 75 o A AT AR . 25 4Lk
‘BRI B9 IncRNA-1708 A 2 5 HA
iiteFE (P <0.001:182) .

1.5 1 3 N group B3 P group
1) 1) 1)

B By

1.0 +

0.5

Relative Lnc-1708 level

0.0 =
N1-P1 N2-P2 N3-P3

After osteogenic differentiation, the expression levels of Inc—
1708 decreased in the three groups while the  values were —14.706 .
-10.281.,-7.927 : P values were 0.000, 0.001. 0.001 respectively.
Mean+SD,n=3, 1) P < 0.001 between two groups.
2 hBMSC B BHESH U S E S HLER IncRNA-
1708 RiZE L

Fig.2 Comparison of relative expression of IncRNA—
1708 after osteogenic differentiation of hBMSC

2.2 IncRNA-1708 Ih 8L I& iiF S 16

2.2.1 LncRNA-1708 it % iA 1% 5% & & sh-IncRNA-
1708 44 4% e 3¢ F 65 4 M hBMSC 43 91 %% 44 In-
cRNA-1708 i ik 12 9 #: . sh-IncRNA-1708 S H:
AR B B XS R, 2 d S5 qRT-PCR 4l IncRNA-
1708 1) 35 . 1F hBMSC %% % IncRNA- 1708 3
FIREIEE G , B YL pBABE pure XJ 18 19 41 4,
IncRNA-1708 ik 2 W i 7+ (P < 0.05) . 7E#%
Yt sh-IncRNA-1708 () hBMSC Ji5 , % #% ¢ PLKO.1
AR BB 1 40, IncRNA—-1708 1 5B 5 T
Be(P<001;%1),

222 LR TiAIncRNA-1708 *F 5. /B 48 3 B T84
Hrm BTSSR 3R JL 5 1 hBMSC, 14 d
J5 RT-PCR % W j 8 45 3 Kl F RUNX2 L ALP 11
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%1 hBMSC H Lnc-1708 F Z 5 E 46
Table 1 Expression of Inc1708 in hBMSC after transfection

Group n IncRNA-1708 expression P t
LncRNA-1708 overexpression lentivirus 3 26.979+5.718

0.015 -7.763
pBABE pure Control 3 1.138+0.741
sh-IncRNA-1708 3 0.551+0.047

0.002 7.014
PLKO.1 Control 3 1.003+0.100

mRNA 5 & . 7£ L J# IncRNA- 1708 1) hBMSC
W, RUNX2 Jo ALP 19 F- ¥4 3% 3K 4 43 il /2 0.46 +
0.03.0.15+£0.07 (P < 0.01,n = 3) ; 75 %] IR 20 % Yu
pBABE pure ] hBMSC H' RUNX2 2 ALP f#]-¥- 155
IR 1.004£0.02.1.02+0.28 . 2 74 it #
X (P<0.01,n=3;K&3A), MifEH Y shlne-1708

- pBABE pure

B 10c-1708

1.5 =

1)

~ |

1.0 4

0.5 4

Relative mRNA levels

0.0
ALP RUNX2

f) hBMSC ', RUNX2 F ALP -2 36 3k H 43 0 &
1.62+0.18 .1.58+0.11(P < 0.01,n = 3) , 7EE YL ) IR
2 PLKO.1 25 |4 2% ) hBMSC o RUNX2 } ALP 1 F-
P65 5 92 1.00£0.04 . 1.01+0.18, Z5H 5
P12 L (P<0.01,n=3;K3B).

B3 1Kol
=3 shine-1708
D 1)

[ < [ T

2.0 1

1.5 A

Relative mRNA levels
=
1

0.5 -

0.0 - T T
ALP RUNX2

A': Compared with the control group (pBABE pure) ,the mRNA expressions of ALP and RUNX2 were remarkably down—regulated in Inc1708-
overexpressed hBMSC. B: The mRNA expressions of ALP and RUNX2 were significantly up—regulated in the Inc—1708-silencing hBMSC compared

to control group (PLKO.1). 1)P < 0.01.

B3 #£R%3%RiXInc-1708 ) hBMSC H4H3% mRNA HI R L 2
Fig.3 The expression of mRNA in hBMSC of differential expression in cRNA-1708

2.3 TRIEITTE INCRNA-1708 34 A\ & BE 18] 3¢
T E SRR EEREELRER
TE S 53 A S i v, i e 1R T 52 0 R
UL b BT BB 43k 5 SR B AT B et B
YA I YRR DL o ALP 4 {0 40 ff it S 41 0, $E R
ALP B fAYE . Uiids 00k 14 d BT MR
Wk 4, ALP B0 E UL aniAl 5.
2.4 InRNAc-1708 #1 mRNA £ Rix 53 #r4s R
AR A W A7 B 5 AF Cytoscape X 25 7
218 mRNA HEA7AH M2 #r , Horh pearson AHC R

BOEz R E R B0 = 09 AU A 13 5 mRNA
(anEe6) .

3 9 #

R 1] 7T 5T A R A 2P g AR I T
AN, HBA 21 o v BE AN i L Y A T &
WEFERE ST o AE—RE A MF T BB ) e R T L
IR BRI R L N T 2 S 22 Ao
i, R AR ZUE S i B0 R, 2 H TR 4
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Lnc1708
pBABE pure
A
PLKO.1
sh1708
B

A: ALP staining IncRNA-1708~-overexpressed hBMSC and their negative controls were compared at 40, 100, and 200 original magnification,
respectively. B:The comparison of IncRNA-1708-silencing hBMSC and their negative controls, stained by ALP.
4 HREFSHN14dERERRIBLEER
Fig.4 Alkaline phosphatase staining results 14 d after induction

pBABE Lnc1708 PLKO.1 sh-lnc1708

The right panel is Inc—=1708-overexpressed hBMSC and negative control, the left panel is Inc=1708-silencing hBMSC and its negative control.
Es5 HMEFSHNI14dEHEEHEBELIEEUNE
Fig.5 Alkaline phosphatase staining under naked eyes 14 d after induction
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& 6. LnRNAc-1708 fJ CNC 3 ki M 4% [
Fig.6 The coding—non—coding gene co—expression
network of IncRNA-1708

ST REAF 5T R Y BRAR AN AT 2R o X AL )
WA BT TR I R E H .

LncRNA J& — Fl K #1200 nt A9 JE 9 65
RNA, 5 ncRNAs B 5 ) 80% LA ' 2 Ihfett
() IncRNA HA B 19 e 454 s 1) 37 40 i o2
B LA S VR S RS, ORI Z 53R
W1 E AR IncRNA AN 42 5 8 A B gt , (H 20 RE
g3 2 5 DNA H LAk, 2 55 045 BE R %) 306 ok
TUER LA Ko /> miRNA 3 45 K2 /N3 1 RNA Fif K %5
Z 5 ORI 20 1 34 B D A R AR
K, Ok L BT &% P IncRNA 2 5155 BMSC
B A o N Cao 55 41 TE v AR 0 B2 Ao 00
IncRNA AK028326 i1 CXCLI13 (1) 2 ik 3k 41 il Bl 2
BMSC 19 B 434k . Liang 252 BF 58 & B, H19 7]
PIAE A miR-141 F1 miR—-22 () 45 , 18 i 28 # iy
Wnt/B— catenin i [ & 12 2 I 15 hBMSC ) & ik .
Shang 2§ %& ¥ TCONS_00041960 3 i 1 A miR-
204-5p Fl miR—125a-3p P J5 7 55 4+ RNA Sk 45
K BMSC i o0k o Wang 55 1F 57 & BLAE
96 2 5 B R AN AT, IncRNA MEG3 3 1+ 4 5%
miR-133a-3p [ LA T BMSC #Y BLH 411k

£ % Uk
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