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Abstract

BACKGROUND: Long noncoding RNA (LncRNA)-DANCR can regulate multiple biological processes, including bone metabolism. Our gene microarray results
showed that LncRNA-DANCR was significantly overexpressed in diabetic osteoporosis mice.
OBIJECTIVE: To investigate the effect of LncRNA-DANCR on the osteogenic ability of adipose stem cells in diabetic osteoporosis through Wnt/B-catenin signaling

pathway.

METHODS: Diabetic osteoporosis adipose-derived stem cells and control adipose-derived stem cells were isolated and cultured. After 3 days of osteogenic
induction, real-time fluorescence quantitative PCR and western blot assay were used to examine the expression of LncRNA-DANCR, Wnt signaling molecules
B-catenin and osteogenic transcription factors (RUNX2 and OPN). Diabetic osteoporosis adipose-derived stem cells transfected with INcRNA-DANCR-specific
siRNA were designed. After 3 days of osteogenic induction, real-time fluorescence quantitative PCR, western blot assay and alkaline phosphatase staining were
used to examine the expression of Wnt signaling molecules B-catenin, osteogenic transcription factors RUNX2 and OPN and osteogenic ability changes.
RESULTS AND CONCLUSION: (1) After 3 days of osteogenic induction, the expression level of LncRNA-DANCR in diabetic osteoporosis adipose-derived stem
cells group was significantly higher than that in control group. The expression levels of Wnt signaling molecule B-catenin and osteogenic transcription factors
RUNX2 and OPN were significantly lower than those in control adipose-derived stem cells. (2) After 3 days of osteogenic induction, B-catenin and RUNX2 and
OPN were highly expressed in the siRNA silent group, and the ability of bone formation was enhanced. (3) The results confirmed that LncRNA-DANCR decreased
the osteogenic capacity of diabetic osteoporosis adipose-derived stem cells by inhibiting the Wnt/B-catenin signaling pathway. Silencing of LncRNA-DANCR can

restore the reduced osteogenic capacity.
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0 5|= Introduction
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e S B R RARE
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BiFARE /N B ASCs 77 LncRNA-DANCR & & m ik ®, [HN, 4
T 9% 7 B LncRNA-DANCR TJ il it Wnt/B-catenin 12 538 1% 18 i
AHMRCRBE T, OIS OB K S U A R AR, A
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RE T BIVE FALA AT 4

BB VRAE 72 B 14T X6 LncRNA-DANCR [f] siRNA % G4 fl R J
B TR B A RE 2N B ASCs, &l LncRNA-DANCR. Wnt {5 5 43
- B-catenin DL KU #5543 (RUNX2, OPN) [k, Jfik
AT 0 T R G 4 e U A R A DR B A i /) B ASCs 1Y) B
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1 #EFNA5% Materials and methods

1.1 kot diffeesess, AR HBCR BRI &7 200 1T .

1.2 BFEAME S2IGT 2020 £ 5 H & 2021 4 2 AV
B R R 27 5206 25 5

1000 | PEARTZAR | 585265 | 578 | 2022638

1.3 ##t
1.3.1 sEEGEhY) MEME CS7 /R 20 1, 3 EEE, MEL 16 g,
V)T 7 i = o K S B S S S A B A R O
1.3.2 SEEGAY A S5 YRR E B (OLYMPUS, HA);
FIEEVI B (Leica, fE[E); L%t E & PCR AL (Thermo,
% [ ); PAGE H K X Il %% JBE 4% (Bio-Rad, 3% [H ); SELLECK
H zh # Y2 (Y (Bimake, £ [H ); o-MEM 5% 3% & (Hyclone, £
): 4t RNA g BGAR & (R, A ) sl
& (Thermo, E [ ); e PCR X & (Qiagen, fE[H )
SDS-PAGE #E R IA & (=K, W ): 57 /ANEEN 7
TR R 5 S s IR R (38k, FE ); IM-siRNA T
B (HFHIER, 1 ); riboFECT CP % 447 & (Ribobio,
HHE ), BCIP/NBT i P A 2 1k il & €430 77 £ (Beyotime, H1[H ).
14 FE¥7ik
141 FEIHEIRE AN R 20 R C57 /NRBEHL A
o BEAE FNOME R B PR s Aa BT 2, Ag2H 10 R, WE IR E R
AT AR /N R 25 T i B TR R TR 4 A, — IR I s v A
JR AV B % (120 mg/kg), TS BE R A R K BT 45 € (AN 457K )12 h
DA b, VRS G 4k 2 m MR s R DRI R, B AR s T I s 2
11.2-16.7 mmol/L A& R Y o % BRI B @ iR R R 4 1,
TS EATARIR — AT IRV TR, T S R S @t R R SR o
1.4.2 ASCs 7). FEFR MM WisivZ b BumE PR & T B i
AN AT BN B, AR B 75% LRI R R, W IE
VA B R Bk, R ER R T HEN, AT AN B AR BT B i 4
2, BEE G IR SRS T e i R I, FHFR BB
e, 2 JE¥ A R BT T25 i s R, BRE S min
Fed, MG & a-MEM 157758 (&8 40 H0h 10% G 4 15
1% FHHERR ), BT 37 °C, RRDHECN 5%CO, fHi %I+
R, BRI, frANEERAIE 90% o NN R
b, #%1 1 1 HpIEAR.

28 3 R ASCs HHLIE AL &0, & BiE, T4 PBS &
B, 5T 641 15mLEP % #, 1000 r/min &> 5 min,
35 byE, FA N 300 pL PBS H &, HAr 5 ANME IR
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=41 /& CD29, CD44, CD90.2, CD34 fll CD45,
NEEEXS I,

W 1AE
U E 20 min J& bt QA Ak I .

BERA FLRARRIE TR REE

""""""" BN EOY 10% KRR . 1% HHE. 1% HEE
JRARAN MG 7R 24 b JE AR, 58 4 RIl, 25 2d #9) 1 iK,
K78 7d FFURIEAR
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=52/

YRR RE - A% E

PRI SEHR 77 T8V R BB B ) SRR AG B A Sttt

1.4.3 LR KO LncRNA 7K ~F {4 Arraystar RNA Flag

Labeling Kit XF 25 3 {1 ASCs i3 17 Fric, {# FH Agilent SureHyb
BEAT & A2 206, 584385, 4 Agilent DNA Microarray
canner 351539 1= 5, Agilent GeneSpring GX v12.1 %t
BEAT bR e AT

1.4.4 P4 ASCs I RCE S 04 58 2 A IEZH /N B ASCs
IR FRIp VE 1 R SR AASE /N B ASCs A 5x10* AN f 25 7 e b T
6 LA, IMARCE 3 B TR AR R 5 3 d, 2 HL RNA FI
E 1, AT qRT-PCR FI Western blot &l .

1.4.5 qRT-PCR il LncRNA-DANCR. Wnt {Z 54} T B-catenin
FBCHE #4535 A F RUNX2. OPN ff] mRNA ik %5 3 d,
J3 FH RNA 4 B0 & A L b 43 B 4040 &L RNA, RT 4751 &
S cDNA, gRT-PCR 4T cDNA 434, 5I¥F 5%k 1.
#1 | EESIFT

Table1 | Gene primer sequences

SR AR FE5IY (5'-3")

TSI (5-3)

LncRNA-DANCR CCT TGG TGG TGA GTG TCC TC AACTGCTCTACCCCTCCGTT

B-catenin GCT GCG TGG ACA ATG GCT ACT C AGC GTC AAA CTG CGT GGA TGG
RUNX2 GAC TGT GGT TAC CGT CAT GGC  ACT TGG TTT TTC ATA ACA GCG GA
OPN TCC CTC CCG GTG AAAGTGACTG TCCTCG CTCTCT GCATGG TCTC
GAPDH GGT GAA GGT CGG TGT GAACG  CTC GCT CCT GGA AGA TGG TG

1.4.6 Western blot ¥l Wnt {2 5 73 T M BB 5 K F IR
ik BT 3d, RAAEARIGUN SR A& T,
fic ] 10% SDS-PAGE Jiz, R4 H 125 [ V) UM B IR e, HE
GIER/NME PVC i, SRR VR LI, F TBST AL 5% Bt
JlE WA 4] PVC i 1 h, TBST {23 3 ¥k, 10 min/ ¥K; JHANS B
(1) . F% B 1 — i B-Catenin(1 : 1000, abcam , ab32572),
RUNX2(1 : 1000, abcam, ab92336), OPN(1 : 1 000,
abcam, ab8448), GAPDH(1 : 1000, CST, 5174), 4 ‘CUk4H
PEIRAL A, [c—HU)5 TBST 3k 3 ¥k, 10 min/ ¥k, iR
H P01 h, TBSTIWE 2K, 5min/ K. KH ECL KOG
ITHMEB R, &0 KEAE.
147 ARG REEE 2 ARSI 1B BB AASE /N B ASCs A
5x10° A FE AR T 6 FLAR, 43 A Rt IR, BT
M4, siRNA JTERAL, FiiR 48 h J5Z B U5, B H] SELLECK

Bl 5 Yo 4T SIRNA %5 42370 %k LncRNA-DANCR, £ 3L 24 h
Je B IR R N RCE S, R 5 3 d S 4R RNA FilEE
F, J#id qRT-PCR fll Western blot £ il LncRNA-DANCR, Wnt
{55701 B-catenin FlRH #5365 T- RUNX2, OPN [FJERIX.
1.4.8 TR VEBSREEGEGEPEAT I HES 2 AOBE RIS 1 B TR AAE /s
FR ASCs L 5x10° A4 25 FeFh T 12 LA, 43 s FLx R A
T HEZH . SIRNA JTBRZH, Fiik 48 h J5 %A riboFECT CP #%
PTG, LU P IR AN B R AT R e, B 48 h
BRI N 5 S R 5 S 3 d RIS d, FEALARCR IR IR,
PBS YL 1 X5 RFLINA 1 mL 40 g/L £ 5 i [ 2 30 min,
EF LT REVER, PBS Tk 1k, BKZELEWTE, &4
ZAZ NN 500 pL B PE B R G e, 2 IR LI E 30 min 247,
S T TRHAVR VR T MR YLt TR, PBS Weik— W IS B H
FEFRALRA B DA K 2 6 18 B il s

1.5 T2 (D LncRNA-DANCR [ ik; @ Wnt (55
JE I 73 T B-catenin [F15R1A; @ FLE 78 L AH I Kl RUNX2,
OPN mRNA FlIE /K F3RIE; @B RR B IS 1 .

1.6 %itF ot i SPSS 17.0 Guil-#i 4T BRI 5 7 24y
Br, 253 UL xas T U AT BERME R . XU @=0.05, P < 0.05
NEFABEEE L.

2 Z58 Results

2.1 MR R ASCs 89 ARCAR S 4R JFCY I N4LR
Pua BN, WEEE, RRRIE; B 14 IREm, 2K
W, K/ANE], Rld & 70%-80% I 5 e R 5 R
Hegl, WE 1. iS4 ORI CD29. CD44, CD90 £ fH
Fik, CD34 FIlcD35 2R E, WHE 2.

2.2 4 A ASCs LncRNA-DANCR A [ % B o 4s & 7EHE
TR M R FAE 4 /N B ASCs 71 LncRNA-DANCR [ 3235 5 T
S HE 41/ B, ASCs(P < 0.05), UL 3.

2.3 #ZA.)s & ASCs LncRNA-DANCR. Wnt 12 -5 4-F B-catenin
FaH 45K B F RUNX2, OPN W9k iL 2% JHFHES 3,
5T HR AL /N R ASCs AL, R PR P B 0B AR E /)N B ASCs R
LncRNA-DANCR 7K *F- J &1, Wnt {5 5 4 - B-catenin DL 2 fi%
‘B 5% [ F- RUNX2 A1 OPN ] mRNA. & [ R IA 1) 8 3 P
(P<0.05), L& 4, 5.

2.4 siRNA T BR A& Jk oA b B L A JE /)y B, ASCs /& qRT-PCR
g R 5 AR PR REZH AR LG, SIRNA JTER4H
LncRNA-DANCR ik {5 2 J& Ik, Wnt {5 538/ T B-catenin LA
B S R RUNX2 Al OPN FiA T (P<0.05), W& 6.
2.5 SiRNA LR AE Jk @t B SR B JE > S, ASCs J& Western
blot o 4745 & 15725 (4 X6 FR LA 9 1k % B 4L AH B, SiRNA 7T
BR 2 Wnt {5 538 % 73 1 B-Catenin DL ¢ BB 70 G AH R 8 A1
RUNX2 1 OPN FKiAI5) R 1N (P < 0.05), WLE 7.

2.6 BMBFREEL ENER HHEHFETHE 3, 5K, 5FH
SoF FE 2 R B ot FRZELRE LY, SIRNA Y7 Bk 2 i 1 ol s Ty 4 £, 8
W, WEERES T, WES, 9.
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Figure 1 | Passage 0 and Passage 1 of diabetic osteoporosis adipose-
derived stem cells and control adipose-derived stem cells
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Figure 2 | Flow cytometry analysis of adipose-derived stem cell surface
specific antigen
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Figure 3 | Gene chip results of LncRNA-DANCR in mouse adipose-derived
stem cells of both groups
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Figure 4 | Real-time fluorescence quantitative PCR results of the mRNA
expression of LncRNA-DANCR, Wnt signaling molecule B-catenin and
osteogenic transcription factor RUNX2 and OPN in mouse adipose-derived
stem cells of both groups
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Figure 5 | Western blot assay results of the protein expression of Wnt
signaling molecule B-catenin and transcription factor RUNX2 and OPN in
mouse adipose-derived stem cells of both groups
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Figure 6 | Real-time fluorescence quantitative PCR results of the mRNA
expression of LncRNA-DANCR, B-catenin, RUNX2, and OPN in diabetic

osteoporosis adipose-derived stem cells of each group
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Figure 7 | Western blot assay results of the protein expression of B-catenin,
RUNX2, and OPN in diabetic osteoporosis adipose-derived stem cells of
each group
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Figure 8 | Results of alkaline phosphatase staining after three days of
osteogenic induction in diabetic osteoporosis adipose-derived stem cells of
each group (x40)
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Figure 9 | Results of alkaline phosphatase staining after 5 days of
osteogenic induction in diabetic osteoporosis adipose-derived stem cells of
each group (x40)
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SH A, ASCs Tl KERA, FREUT A/, BAA Rk
BOAL I R BB BORE M, A N R TR A
TAERRA AT SRR 740l Y. %SGR C57 /N BRI
Jlg T, SR LIHE S B 5% ASCs, K IURE R P R B
St /)N B ASCs BCH BB I BEA, 38 i R MBI 5 P kAT Bl 75

HEHE.

LncRNA {43 Wit & Y 15 K, mlad i g (o s iz 1
BN /KPR B R RIS, S R B AR A
LAY RE M, W2 5 R 4 R % (R T R
Tl B 2 LA 5 f - B 9 ™, LncRNA [ 55 K P4 A 5 N 2%
PR ) R A R R IRE 9 ¥, LncRNA-DANCR [ M & B 7]
1) AEL 4 B 23 A DA, LA i AU SR AT P A 51k
Tz E P s b, D AR A A 45 R 88 B
7N, R A N BROASCs A EL, R R R RS R E /D R
ASCs 1 LncRNA-DANCR EiA T, [FBT B % 5% B 7 RUNX2
HT OPN 7E mRNA Fll 85 17K “F R ik 5 FE AR, 2 B i /K P 11
LncRNA-DANCR FJ 59 55 B JR 9 V1 Jo 55 P A /) B ASCss 1) 1
HHES.

S Wnt [F5 I8 CAEII S 5 2 Mal iR id 72, a5
T 240 W 384 5 A DA R B AR ST A A, B T A SR SRR
[Kl ¥~ B-catenin [¥17Z 25 1 B it LA B % T 7% 42 i) DG B 11 26 IR %
EFRF, S N RUCE RS 5 7 T RUNX2 1 OPN 1) 5£
ik BB G R 5T % B LncRNA-DANCR 3@ it 41i] Wnt/B-catenin
8 )N T 400 1 A AR 4k e DIANG 25 R B
LncRNA-DANCR 1] 38 i3 5§ i 5% 41 . Wnt/B-catenin {3 538 %
N T S0 F B ) oA o SR 5 SR S 7o PR i O B AA R /)
Bl ASCs 1 B-catenin ik FEAIK, 6B RE PRp M8 ot A SiE /)N
fR ASCs i Wnt/B-catenin {5 S B EE g ¥, /A, Sci&il
7 LncRNA-DANCR 4% 5 siRNA 4 b FR 95 12 57 55 A i /s
f ASCs, %51 7% LncRNA-DANCR FE A &K, Wnt {5541
B-catenin Il 5 H #% 55 K - RUNX2 £l OPN £ mRNA Fll1 25 (7K
SRR T, TR Tl IR 1 s S A TR I, eI DTER
LncRNA-DANCR 1 7% Wnt/B-catenin {5 538 1%, M 03 5 b
PRIF Tk R B PASE /N B ASCs B [H) AL AN T B g 0« SR
84 B AT FE 45 S, LncRNA 1T G JE ik ceRNA HL 1) P4 I 1
S B I 50U DNA R A0 FR B2 T8 4% A OC mRNA [ 3R 15
Hd s 2, LncRNA-DANCR 75§ FR 55 4B i B A RE /) B, ASCs
H R IE I 5 DA KOG B-catenin {5 5401 [ ELARAE - ALHIE A 15
S5

2% FJTiR, LncRNA-DANCR i i3 #11] Wnt/B-catenin {35
T I B ARS T R PR 1 DT B A RE /)N BR ASCs i oAk BB T
FCRE T, UTBR LncRNA-DANCR ] 4 5 8l JR 9 46 B Jo A ik />
B ASCs M fiE /7, A LncRNA-DANCR ff= Ay fAZ 1 B R
PR R B AARE /)N B ASCs Y697 K8 PRI B 5 B A 2 A A 4
HESRIG IR

EETTR: SRR A S, DR, FHIEEH SN, £B
PAEAH B Bk R, TANKEAGIA, LEBRE A S48,

GRYE: ZXFHELT “BRARAAFALT A (81870746) F= I
M A RBUT - 8 g B AR F AR S-S5 B (2020LZXNYDZ09)” 4 3t
Bh. PIAARE 7O, B IR o X AL & Fe st BE RS BELE R
G AT B SARE.
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