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Abstract. - OBJECTIVE: Human bone marrow
mesenchymal stem cells (hnBMSCs) have a strong
self-renewal potential and osteogenic differentia-
tion ability, thus providing a new method for bone
defect repair research. LncRNA LINC00707 partic-
ipates in the regulation of osteogenic differentia-
tion of hBMSCs and our aim was to explore the
potential regulatory mechanism.

MATERIALS AND METHODS: Firstly, quanti-
tative real-time polymerase chain reaction (qRT-
PCR) was used to detect the expression levels of
LINC00707, miR-145, the low-density lipoprotein
receptor-related protein 5 (LRP5) and osteogen-
esis-related genes. Next, alkaline phosphatase
(ALP) activity assay was used to measure the
relative activity of ALP in hBMSCs. The protein
levels of LRP5 and osteogenesis-related genes
were detected by Western blot. Finally, the rela-
tionship among LINC00707, miR-145 and LRP5
were predicted by online software and verified by
Dual-Luciferase reporter assay, RNA pull-down
and RNA immunoprecipitation (RIP).

RESULTS: LINC00707 and osteogenesis-re-
lated genes were gradually upregulated during
osteogenesis of hBMSCs. Meanwhile, overex-
pression of LINC00707 promoted osteogenic dif-
ferentiation of hBMSCs. Interestingly, we found
that LINC00707 negatively regulated the miR-
145 expression and osteogenic differentiation
functions by directly interacting with miR-145,
and LINC00707 affected the functions of LRP5
by sponging miR-145 in hBMSCs. Moreover,
LINC00707 promoted the Wnt/B-catenin pathway
through the LINC00707/miR-145/LRP5 axis.

CONCLUSIONS: LncRNA LINC00707 promot-
ed osteogenic differentiation of hBMSCs by tar-
geting LRP5 mediated by miR-145 through the
activation of the Wnt/B-catenin pathway.

Key Words:
hBMSCs, LncRNA LINC00707, MiR-145, LRP5,
Wnt/B-catenin pathway.

Introduction

Human bone marrow mesenchymal stem cells
(hBMSCs) were found in the bone marrow stroma
and had various differentiation potentials, such as
bone, cartilage, fat, tendon, myoblasts and ten-
don'. Previous studies reported the application of
hematopoietic stem cell transplantation in clinical
practice’. Osteogenic differentiation plays a vital
role in bone formation and bone remodeling of
hBMSCs. It was associated with bone diseases,
such as femoral head necrosis and osteoporosis.
Researchers® indicated different signaling path-
ways involved in bone diseases, such as MAPK
signaling pathway, Wnt/B-catenin signaling path-
way, and PI3K/AKT signaling pathway. However,
the molecular regulation mechanism of osteogen-
ic differentiation of hBMSCs needs further im-
provement.

Long noncoding RNAs (IncRNAs) are >200
nucleotides RNA molecules that play a crucial
role in regulating epigenetics in disease and a
novel regulator in gene expression®. Wang et al’
showed that IncRNA MEG3 inhibited osteogenic
differentiation of hBMSCs. Moreover, TiO2 nano-
tubes (TNTs) enhanced osteogenic differentiation
of mesenchymal stem cells (MSCs) by regulating
the expression of IncRNA CCL3®. Microarray
and bioinformatics showed the expression pro-
file of IncRNA was closely related to abnormal
adipogenesis and osteogenic differentiation of
hBMSCs’. Therefore, exploring the function of
IncRNA in hBMSCs has an essential significance
in designing new RNA therapies.

Noncoding small molecule RNAs (miRNAs)
not only affect the disease by regulating the sta-
bility of target mRNA, but also bind to IncRNA
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fully to produce ceRNA!*!". MiRNA-27a-3p was
reported to promote the differentiation of hMSCs
and alleviate osteoporosis by directly regulating
ATF3 expression'?. LncRNA MALATI1 regulat-
ed Osterix (OSX) expression by sponging miR-
NA-143 to promote osteogenic differentiation of
hBMSCs'®. Moreover, miR-145 suppressed osteo-
genic differentiation by directly regulating osteo-
genic associated transcription factor OSX™. Like-
wise, IncRNA linc-ROR accelerated osteogenic
differentiation as a ceRNA for miR-138 and miR-
145", Therefore, miR-145 is a critical regulator
in osteogenic differentiation of hBMSCs and our
study was committed to researching the functions
and the involved signaling pathways.

The low-density lipoprotein receptor-related
protein 5 (LRP5) acted as a Wnt/B-catenin path-
way receptor and affected bone mineral density
by altering the anabolic response of bone to me-
chanical stress'. Li et al'” proposed that microR-
NA-23a suppressed the osteogenic differentiation
of hBMSCs by regulating LRP5. LRP5/B-caten-
in/Runx2 pathway participated in improving os-
teogenic differentiation of light-controlled BMSC
sheet-implant complexes'®. Some authors'**
have documented the Wnt/B-catenin signaling
pathway promoted osteogenic differentiation in
various cells. However, LRP5 as a key receptor
of the Wnt/B-catenin pathway, and the function
of osteogenesis in hBMSCs, need further stud-
ies. In this research, we aimed to investigate the
function of LncRNA LINCO00707 in osteogen-
ic differentiation of hBMSCs. The LINC00707/
miR-145/LRP5 axis was firstly documented and
LINCO00707 promoted the Wnt/B-catenin pathway
through LINC00707/miR-145/L.RP5 axis, provid-
ing an essential reference for exploring the new
RNA therapy.

Materials and Methods

hBMSCs Isolation and Cell Culture

The human bone marrow tissues were ob-
tained from three different donors in the Second
Xiangya Hospital of Central South University.
Isolation of hBMSCs was according to the de-
scription already reported?'. This research was
approved by the Medical Ethics Committee of
the Second Xiangya Hospital of Central South
University. The hBMSCs were cultured in
a-MEM (ScienCell, Carlsbad, CA, USA) added
with 10% fetal bovine serum (FBS; ScienCell),

100 U/mL penicillin (ScienCell), and 100 pug/mL
streptomycin (ScienCell) at incubator with 5%
CO, and 37°C.

Osteogenic Differentiation of hBMSCs

In order to induce the osteogenic differenti-
ation of hBMSCs, 10 mM p-glycerophosphate
(Yanjin, Shanghai, China), 200 uM ascorbic acid
(PureOne, Shanghai, China) and 100 nM dexa-
methasone (PureOne) were added to the medium
and cultured in the incubator with 5% CO, and
37°C for 7 d. The medium should be changed ev-
ery 3 d.

Cell Transfection

The sh-LINC00707, pLINCO00707, sh-LRP5
and their controls were obtained from Genephar-
ma (Shanghai, China). The final concentration of
synthetic materials was 200 nM and transfected to
hBMSCs cultured in 6-well plates by using Lipo-
fectamine 2000 (Invitrogen, Carlsbad, CA, USA).

RNA Isolation and Quantitative
Real-Time PCR

The total RNA was extracted by TRIzol (Invit-
rogen, Carlsbad, CA, USA) and the RevertAidTM
First Strand cDNA Synthesis Kit (Fermentas, Ot-
tawa, Canada) was used for reverse transcription.
Then the PCR was completed by an ABI SYBR
Green Master Mix (Invitrogen). The RT primers
were listed as follows: Forward 5-CCAACAGGG-
TATCAGAATTCTC-3’ and reverse 5-TGCTGA-
CAATAGCCATTAGG-3’ for LINC00707. Forward
5~ AGTCCACTGGCGTCTTCACC-3’ and reverse
5’-CCAGGGGTGCTAAGCAGTTG-3* for Glyc-
eraldehyde-3-phosphate dehydrogenase (GAPDH).
Forward 5-TGGCCCGAAACCTCTACTG-3’ and
reverse 5-GCACACTCGATTTTAGGGTTCT-3
for LRPS. Forward 5-AGAATCTGGTGCAG-
GAATGG-3’ and reverse S5-TCGTATTTCAT-
GTCTCCAGGC-3’ for Alkaline phosphatase (ALP).
Forward 5’- TGCAGCCTTTGTGTCCAAG-3’ and
reverse  5-CCCAGCCATTGATACAGGTAG-3’
for Osterix and Osteocalcin (OCN). Forward
S-TGTCATGGCGGGTAACGAT-3" and reverse
5-AAGACGGTTATGGTCAAGGTGAA-3*  for
Runt-related transcription factor 2 (Runx2). Forward
5’-CTCCTTTCACCTGCAGGCAG-3’ and reverse
5’-CAGACAGTCAGAAGAGCTGT-3> for OSX.
Forward 5~ AGCCGGTCCAGTTTTCCCAGGA-3’
and reverse 5-GTGCAGGGTCCGAGGT-3’ for
miR-145. Forward 5-CTCGCTTCGGCAGCA-
CA-3’ and reverse 5>~ AACGCTTCACGAATTTG-
CGT-3’ for U624,



W.-L. Cai, W. Zeng, H.-H. Liu, B.-Y. Zhu, J.-L. Liu, Y. Liu

ALP Activity Assay

After the osteogenic differentiation of hBM-
SCs induced for 7 d, the density of the 24-well
plates achieved to around 1 x 10° cells per well.
Then the ALP activity kit (Anaspec, Fremont,
CA, USA) was taken to detect the ALP activity of
hBMSCs after induction.

Western Blot Analysis

The total protein was lysed and collected in
RIPA lysis buffer (Beyotime, Shanghai, China).
After that, the protein samples were separated
using 10% sodium dodecyl sulphate-polyacryl-
amide gel electrophoresis (SDS-PAGE) and trans-
ferred to polyvinylidene difluoride (PVDF) mem-
brane (Thermo Fisher Scientific, Waltham, MA,
USA). Next, they were incubated by skimmed
milk and then primary antibodies were added and
incubated with membrane overnight at 4°C. The
primary antibodies in our study were as follows:
anti-LRP5 antibody (1:1000, Thermo Fisher Sci-
entific), anti-Runx2 antibody (1:1000, Invitrogen),
anti-ALP antibody (1:1000, Abcam, Cambridge,
MA, USA), anti-OCN antibody (1:1000, Abcam),
anti-OSX antibody (1:1000, Abcam), anti-GAP-
DH antibody (1:1000, Abcam), anti-Axin2 anti-
body (1:1000, Abcam), anti-B-catenin antibody
(1:1000, Abcam). Finally, they were incubated
with the secondary antibody (Thermo Fisher Sci-
entific) at room temperature for 1 h. The results
were observed on the chemiluminescent image by
Kodak film developer (Fujifilm, Minato, Tokyo,
Japan).

Dual Luciferase Reporter

Assay
The wild type LINCO00707 sequences (WT-
LINCO00707), mutant LINCO00707 sequences

(MUT-LINCO00707), wild type LRP 3’UTR se-
quences (LRP 3’UTR-WT) and mutant LRP
3UTR sequences (LRP 3’UTR-MUT) were
cloned into the pGL-3 luciferase reporter vector
(Promega, Madison, WI, USA). The reporter vec-
tors and miR-145 or miR-NC were transfected into
cells together by using Lipofectamine 2000 (Invit-
rogen, Carlsbad, CA, USA). Then Dual Luciferase
Reporter Assay System (Promega) detected the lu-
ciferase activity after transfection 48 h.

RNA Pull-Down and RNA
Immunoprecipitation (RIP)

RNA pull-down assay was used to verify the
relationship between LINC00707 and miR-145.
Firstly, the biotin label joins miR-145 to form the

Bio-miR-145 (Bio-NC as the control). Next, the
RIPA lysis buffer (Beyotime, Shanghai, China)
and RNase inhibitor (Invitrogen, Carlsbad, CA,
USA) were used for cell lysing, and the Bio-
miR-145 or Bio-NC was added to the supernatant.
Next, streptavidin beads were incubated (Invitro-
gen) and proteinase K was used to isolating RNA.
Finally, LINC00707 enrichment was detected by
qRT-PCR.

Meanwhile, the Magna RIP RNA-binding
Protein Immunoprecipitation Kit (Biomars, Bei-
jing, China) was used to identify the interaction
of LINC00707 and miR-145. In brief, the magnet-
ic beads and anti-Ago2 antibody (Abcam) were
incubated in cells for 24 h. To purify RNA, we
added the proteinase K and the phenol-chloro-
form-isoamyl alcohol reagent. Finally, qRT-PCR
was used to detect LINC00707 enrichment.

Statistical Analysis

The data was displayed as mean + standard
deviation (SD) and statistical analyses were car-
ried out using by SPSS 22.0 (IBM SPSS Statistics
for Windows, Version 22.0. Armonk, NY, USA).
Student’s #-test or one-way ANOVA followed by
Tukey’s test, were utilized to investigate the sig-
nificant difference. All experiments were repeat-
ed three times. p<0.05 was considered as statisti-
cally significant.

Results

LINC00707 and Osteogenesis-
Related Genes were Upregulated
During Osteogenesis of hBMSCs

Firstly, we isolated the human hBMSCs and
cultured them by osteogenic medium (OM) for
7 d. Then, the expression level of LINC00707
was detected by qRT-PCR and the results indi-
cated that LINC00707 was upregulated during
osteogenesis of hBMSCs (Figure 1A). Moreover,
ALP activity and the expression of osteogene-
sis-related genes were used to determine the effi-
ciency of osteogenic differentiation of hBMSCs
after induction for 7 d. The results showed that
the ALP activity was upregulated (Figure 1B).
Meanwhile, qRT-PCR and Western blot revealed
that the osteogenesis-related gene ALP, OCN,
Runx2 and OSX were also upregulated in hBM-
SCs after 7 days osteogenic induction (Figure 1C
and D), demonstrating that LINC00707 played
a crucial role in osteogenic differentiation of
hBMSCs.
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Figure 1. LncRNA LINC00707 and osteogenesis-related genes were upregulated during osteogenesis of hBMSCs. A, The ex-
pression level of LINC00707 was detected by qRT-PCR in hBMSCs after 7 days osteogenic induction. B, The relative activity
of ALP in hBMSCs after 7 days osteogenic induction was measured by ALP activity assay. (C and D) The mRNA and protein
levels of osteogenesis-related genes (ALP, OCN, Runx2 and OSX) were detected by qRT-PCR and Western blot in hBMSCs

after 7 days osteogenic induction. *p<0.05.

LINC00707 Promoted Osteogenic
Differentiation of hBMSCs

Furthermore, we aimed to explore the func-
tion of LINC00707 in osteogenic differentiation
of hBMSCs. After osteogenic induction for 7 d,
hBMSCs were transfected with sh-LINC00707
and pLINCO00707. Firstly, we detected the trans-
fection efficiency and results showed the expres-
sion level of LINC00707 in hBMSCs transfect-
ed with sh-LINC00707 was downregulated, and
pLINCO00707 was upregulated in h BMSCs (Figure
2A). After that, the ALP activity was downregu-
lated in hBMSCs transfected with sh-LINC00707,
while in those transfected with pLINC00707 in
hBMSCs was significant upregulated (Figure
2B). In addition, qRT-PCR and Western blot de-
tected the expression of ALP, OCN, and Runx2;
OSX was downregulated when the expression of
LINCO00707 was inhibited. In contrast, overex-
pression of LINC00707 induced the expression
of ALP, OCN, Runx2 and OSX (Figure 2C-K),
suggesting that LINC00707 promoted osteogenic
differentiation of hBMSCs.

LINC00707 Negatively Regulated

miR-145 by Directly Targeting miR-145
The online software starBase v2.0 was used

to detect the potential binding sites between

LINCO00707 and miR-145 (Figure 3A). To con-
firm the relationship of LINC00707 and miR-
145, the WT-LINCO00707 and MUT-LINCO00707
reporter vectors were constructed. Luciferase
reporter assay showed the luciferase activity
of WT-LINCO00707 reporter vector was signifi-
cantly downregulated than MUT-LINCO00707
reporter vector (Figure 3B). Moreover, RNA
pull-down and RIP assays further confirmed
the relationship between LINC00707 and miR-
145 (Figure 3C-E). Then the expression level of
miR-145 was detected in hBMSCs transfected
with sh-LINCO00707 and pLINCO00707. Inter-
estingly, the miR-145 level was upregulated
in hBMSCs transfected with sh-LINC00707,
while the overexpression of pLINC00707 in-
hibited the expression of miR-145 (Figure 3F).
And qRT-PCR showed that miR-145 expression
was downregulated in hBMSCs after 7 days os-
teogenic induction (Figure 3G). To investigate
whether pLINCO00707 inhibiting the function
of miR-145 in hBMSCs, we transfected miR-
145 or miR-145 + pLINC00707 into hBMSCs.
The expression of miR-145 was significantly
inhibited in hBMSCs transfected with miR-
145 + pLINCO00707, consistently with previous
experiment (Figure 4A). Notably, overexpres-
sion of miR-145 inhibited the ALP activity,
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Figure 2. LINC00707 promoted osteogenic differentiation of hBMSCs. A, Transfection efficiency of sh-LINC00707
and pLINC00707 in hBMSCs was detected by qRT-PCR. B, The relative activity of ALP in hBMSCs transfected with sh-
LINC00707 and pLINC00707 was monitored. C-F, The mRNA expression levels of osteogenesis-related genes (ALP, OCN,
Runx?2 and OSX) in hBMSCs transfected with sh-LINC00707 and pLINC00707 were detected via qRT-PCR. G-K, The protein
levels of ALP, OCN, Runx2 and OSX in hBMSCs transfected with sh-LINC00707 and pLINC00707 were examined. *p<0.05.

but overexpression of LINCO00707 reversed
the effect (Figure 4B). Finally, the mRNA and
protein levels of ALP, OCN, Runx2 and OSX
were detected by qRT-PCR and Western blot.
The results showed that overexpression of miR-
145 inhibited the expression of ALP, OCN,
Runx2 and OSX, whereas overexpression of
LINCO00707 abolished these effects (Figure 4C-
K). All data indicated that LINC00707 directly
and negatively regulated miR-145.

LINC00707 Regulated
LRP5 by Sponging miR-145
in hBMSCs

Likewise, the LRP5 3’UTR contained the
binding site of miR-145 by TargetScan (Figure
5A). The luciferase activity of the reporter vec-
tor transfected with LRPS5 3’UTR-WT was de-
creased, confirming the interaction of LRP5 and
miR-145 (Figure 5B). Interestingly, the expres-
sion level of LRP5 was downregulated in hBM-
SCs transfected with miR-145, whereas when

the miR-145 was inhibited, the expression level
of LRP5 was upregulated in hBMSCs (Figure
5C and D). Meanwhile, qRT-PCR and Western
blot indicated that the expression of LRP5 was
upregulated in hBMSCs after seven days osteo-
genic induction (Figure 5E and F). To further
explore the function of LRP5, the sh-LRPS5 or
sh-LRPS + pLINCO00707 were constructed and
transfected into hBMSCs. The results indicat-
ed that the downregulated LRP5 expression
inhibited the ALP activity of hBMSCs, while
overexpressed LINC00707 reversed the effect
of LRP5 downregulation on ALP activity of
hBMSCs (Figure 6A). Moreover, qRT-PCR and
Western blot showed that the expression lev-
els of ALP, OCN, Runx2 and OSX were sup-
pressed in hBMSCs transfected with sh-LRPS5,
whereas LINCO00707 overexpression reversed
the inhibitory effects of sh-LRP5 (Figure 6B-
J). The data demonstrated that LINC00707 reg-
ulated the functions of LRP5 by sponging miR-
145 in hBMSCs.
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Figure 3. LINC00707 negatively regulated the expression of miR-145 by directly targeting to miR-145. A, The binding site between
LINC00707 and miR-145 was predicted by online software starBase v2.0. B, Luciferase reporter assay was applied to measure the lucif-
erase activity of reporter vectors transfected with WT-LINC00707 and MUT-LINC00707. C, RNA pull-down was used to confirm the
directly interact relationship of LINC00707 and miR-145. (D-E) RIP assay was conducted to verify the interaction between LINC00707
and miR-145 (F) The expression level of miR-145 in hBMSCs transfected with sh-LINC00707 and pLINC00707 was detected by qRT-
PCR. (G) The expression level of miR-145 in hBMSCs after 7 days osteogenic induction. *p<0.05.

c 6 o 18 z 15
8 = 3 8
%o g $3 =R
[ 2 nE‘ 6 1.0 nE‘ 5 1.0
3 s c c
£z g Py 25
o E © s 8 =
2% 2 o © 905 © 805
£% ] ° 2 g 2
= Eo g s
© o 9]
0 0.0 0.0
(3 X ot <
« «\\q“x‘ S 90““1 @"““\ &
A B I
T A
«
o 15
ALP
« E - — c ;
ze OCN quum = s — 25
€ 5 1.0 g
o< RUNX2 = S e —— w_g
£s =]
= = 0
%go.s OSX wmm e — — %g_
ko o
%oo GAPDH b W S 3
K & qot s & qot © w5 oo ot
E o o o F o o oo G @V e H
& e (W & @ (W R
PECHINT g DY AN @)
o ¥ « o @
o «
> 1. o x 15
£ 0 * c £ c0n
<) * T E 20
2510 - Sy g5 10
S c o s
[ 3] o S [}
20 > .2 ]
Eao £ 5 8os
gs g5 € g
& x
° 3 @
X ) 0.0
PRI I L Y
I PO W J Ko
&.\“ &5:&
A
«

Figure 4. LINC00707 inhibited the effects of miR-145 on osteogenic differentiation of hBMSCs. A, The expression level of
miR-145 in hBMSCs transfected with miR-145 or miR-145 + pLINC00707 was detected by qRT-PCR. B, The ALP activity in
hBMSCs transfected with miR-145 or miR-145 + pLINC00707 was detected by ALP activity assay. C-F, The mRNA expres-
sion levels of osteogenesis-related genes (ALP, OCN, Runx2 and OSX) in hBMSCs transfected with miR-145 or miR-145 +
pLINCO00707 were detected by qRT-PCR. G-K, Western blot was performed to detect the protein levels of osteogenesis-related
genes (ALP, OCN, Runx2 and OSX) in hBMSCs transfected with miR-145 or miR-145 + pLINC00707. *p<0.05.
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Figure 5. MiR-145 targeted LRP5 and inhibited the expression of LRP5 in hBMSCs. A, The binding site between miR-145
and LRP5 was predicted through TargetScan. B, The luciferase activity of reporter vectors transfected with LRPS 3’UTR-WT
and LRP5 3’UTR-MUT was detected by Luciferase reporter assay. C-D, qRT-PCR and Western blot were conducted to test the
expression level of LRP5 in hBMSCs transfected with miR-145 and inhibitor miR-145. E-F, The mRNA and protein levels of

LRPS5 were detected by qRT-PCR and Western blot in hBM

LINC0O0707 Promoted the Wnt/3-
Catenin Pathway via LINCO0707/
miR-145/LRP5 Axis

We also aimed to further explore the regulatory
mechanism of LINC00707 in osteogenic differentia-
tion of hBMSCs. Western blot was employed to eval-
uate the expression levels of LRP5 and the Wnt/B-cat-
enin pathway related-proteins [-catenin and
Axin2 in hBMSCs transfected with pLINC00707,
pLINCO00707 + miR-145 or pLINC00707 + sh-
LRPS5. The results showed that the expression levels
of LRPS5, B-catenin and Axin2 were upregulated in
hBMSCs transfected with pLINCO00707, while the
effects of LINC00707 overexpression were abolished
when hBMSCs were transfected with pLINC00707
+ miR-145 or pLINC00707 + sh-LRP5 (Figure 7A-
D). These data indicated that LINC00707 promoted
the Wnt/B-catenin pathway by LINC00707/miR-145/
LRP5 pathway.

SCs after 7 days osteogenic induction. *p<0.05.

Discussion

Osteogenic differentiation of hBMSCs is criti-
cal in the treatment of bone diseases, such as fem-
oral head necrosis. Recently, many studies focused
on obtaining better treatment options for bone dis-
eases. In the clinical, stem cell homing had great
potential for the treatment of many inflammatory
and degenerative diseases. Studies have reported
that MAPK, PI3K-Akt and Jak/Stat signaling path-
ways were involved in the activation of hBMSCs
homing?. The osteogenic differentiation of hBM-
SCs on the novel Chitosan-PBS (Ch-PBS) biode-
gradable scaffold provides valid evidence for the
development of bone tissue therapy?®.

LncRNA has been reported in the treatment
of femoral head necrosis and its abnormal ex-
pression is associated with fat increased and de-
creased osteogenic differentiation’.
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Figure 6. Overexpression of LINC00707 reversed the effects of LRP5 knockdown on osteogenic differentiation of hBMSCs.
A, ALP activity assay was used to detect the ALP activity of hBMSCs transfected with sh-LRP5 or sh-LRP5 + pLINC00707.
B-E, The mRNA expression levels of osteogenesis-related genes (ALP, OCN, Runx2 and OSX) in hBMSCs transfected with
sh-LRPS5 or sh-LRP5 + pLINCO00707 were detected by qRT-PCR. F-J, Western blot was used to detect the protein levels of
osteogenesis-related genes (ALP, OCN, Runx2 and OSX) in hBMSCs transfected with sh-LRP5 or sh-LRP5 + pLINC00707.

p<0.05.

In our study, the abnormal expression of
IncRNA LINCO00707 during osteogenic differ-
entiation of hBMSCs was detected. A previous
study showed that the expression of ALP and
OCN could be used to evaluate the proliferation
of osteoblasts and the differentiation of early/
late osteoblasts?’ Runx2 and OSX were often
considered as markers of early osteogenic dif-
ferentiation®®. In our study, LINC00707 over-
expression increased the expression levels of
ALP, OCN, Runx2 and OSX, which suggested
that the LINC00707 promoted osteogenic dif-
ferentiation. Long noncoding RNAs regulat-
ing osteogenic differentiation of hBMSCs had
been reported by previous studies, such as Ln-
cRNA NEATI1? and LncRNA KCNQIOTI1%*,
LINCO00707 was also reported to be downreg-
ulated and inhibit the ability of hBMSCs osteo-

genic differentiation by targeting miR-370-3p’".
In the present report, we found that miR-145
was downregulated during osteogenesis of
hBMSCs, and miR-145 directly interacted with
LINCO00707, whereas LINCO00707 negatively
regulated the functions of miR-145. Liu et al®?
reported miR-145-5p inhibited the osteogenesis
of adipose-derived stem cells (hADSCs). miR-
145-5p was documented to suppress the osteo-
genesis of hADSCs by regulating the Toll-like
receptor 4 (TLR4) pathway*’. Besides, miR-145
was reported to derepress the Wnt/B-caten-
in pathway activator ZEB2 and then suppress
the osteogenic differentiation of mesenchymal
stem cells (MSCs)">. The Wnt/B-catenin path-
way associated with the osteogenic differenti-
ation of hBMSCs has also been reported®**. In
our study, how LINC00707 regulated LRP5 by
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sponging miR-145 was first researched. It has References

been shown that the gene missense mutations of
LRPS altered the anabolic response of bone to
mechanical load, thereby affecting bone density
and leading to osteoporosis®**. LRP5 was a re-
ceptor of the Wnt/B-catenin pathway and LRP5
silencing inhibited the osteogenic differentia-
tion through the Wnt/B-catenin pathway*’. Two
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regulated ubiquitination of B-catenin and was
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Conclusions

We demonstrate that LINC00707 could regu-
late LRPS expression by acting as the sponge of
miR-145. Importantly, LINC00707 promoted the
osteogenic differentiation of hBMSCs by activat-
ing the LRP5 and Wnt/B-catenin pathway, provid-
ing evidence of LINC00707 as the new potential
RNA therapeutic target for bone disease.
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