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IncRNA H19 {J##% miR-149-5p/BMP2 %} BMSCs [1)
BCE A B 8 i B Bl 1A 1 5% i)

FRPR 5L, Tl FRRITAR - SRS, B TR
(FBEERBBRAREREL ML, 55 K% 830000)

WE BB KRS RNA(IncRNA) H19 762 B B 47/ BUB B8 A 78 51 T 40 i ( BMSCs ) B2k SO BB 4/ BB
AP EERI AL . A3 H BMSCs 23 4 /)y RNA-149-5p (miR-149-5p) — #4814y B 14 %] B ( miR-mimic-NC ) Z{ I miR-
149-5 p-fE$514%) ( miR-mimic ) 414> BI%5 e IncRNA H19-wt F1 IncRNA H19-mut 8 20§y , 5409056 Y B % B 46 19 2 ( BMP2) 3’
UTR-wt I BMP2 3"UTR-mut T4 FURL , X5 2 -t S BEAG I S 0054000 45 241 1 5 6 R G o MRAMIFFSE IncRNA H19 g,
B AR R AR P S HLE] K BMSCs 43 g% B RS 54l (BB 4l , W8l 755 T 19 BMSCs 43 51l 7% G AH B i) J5RE 43
NIE +si-NC 4 8 +si-H19 2H i + si-H19 + miR-inhibitor-NC 2 | %5 + si-H19 + miR-inhibitor 2 | i & + si-H19 + pcD-
NA-NC 21 i +si-H19 + pcDNA-BMP2 21, SR FASSPEBERR G ( ALP ) 36 P 5250 o6 2 21 4L 0 PAl BB oAb o3 sdtar /DU B
BHTHE % 36 HUNERBANL A IR T AR BRI B + peD-null 41 B + peD-HI19 41, 4520 9 H . R H ALP & SC 0 3F
Bk, SERT ¢ G E F PCR (qPCR) £ IncRNA H19  miR-149-5p , BMP2 ] ik, Western blot 4] BMP2 | & 45 3%
(OCN) ‘B 35T 4 fl 73 fL P F osterix(OSX) \Runt AH5C45 5k HF 2(RUNX2) (B8 H (OPN) 3Rik, &R 7E4% 4 IncRNA
HI19-wt 4 g , miR-mimic 20 i 7¢ 6 Z ES PR T miR-mimic-NC 2 (P <0. 05) , 7E45 4% BMP2 3’ UTR-wt fJ 41 , miR-mim-
ic 119 LR BTG AR T miR-mimic-NC 41 (P <0.05) , 5% MBAL LY, sU-E 4109 ALP 36 P 41 i 9 (b R B L) & IncRNA HI19
BMP2 ,OCN ,0SX .RUNX2 ,OPN [/ Z A3, miR-149-5p A3 6FER (P <0.05) , SR +si-NC 411, il + si-H19 411 ALP
1S AR A fE AR DA & IncRNA H19 .BMP2 ,OCN ,0SX .RUNX2 ,OPN f) Fik &K, miR-149-5p 2k (P <0.05) . 5%
B + si-H19 + miR-inhibitor-NC 4 Ht., B/ + si-H19 + miR-inhibitor 41 ALP 3% 40~ fL 725 1L & IncRNA H19 . BMP2 OCN ,
OSX . RUNX2 ,OPN [ 3235341, miR-149-5p 235 (% (P <0.05) . S5H{E + si-HI9 + pcDNA-NC 4 It B H + si-H19 + peD-
NA-BMP2 2] ALP &k A 4L A2 B2 L S BMP2 OCN ,0SX \RUNX2 ,OPN (¥ & iE3E N (P <0.05) . HF AU FEAIZA Y
ALP JEM:LL & IncRNA H19 . BMP2 ,OCN ,0SX . RUNX2 ,OPN fi¥ 2% ik F A%, miR-149-5p [l X34 N (P <0.05) , 5HI% + peD-
null 25 [, 4570 + peD-H19 4414 ALP JE 44 A B IncRNA H19 . BMP2 ,OCN ,0SX .RUNX2 ,OPN [/ #3531, miR-149-5p 14 k%
(P <0.05), #5i¢ IncRNA HI19 it miR-149-5p/BMP2 #li{E i BMSCs B 401k K2 B8 37/ BB fAE .
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‘B %6 [8] 5 % T 40 9 ( bone marrow mesenchyml
stem cells, BMSCs ) j& HA Z ] 43 A6 7 8 19 114 T
) UNEI D C g = ) UG ) L A e = A A
R BT P R Y R e
S B S I /KO B 22 AR 508 R R AR, KB
JE 4% RNA (long non-coding RNA |, IncRNA ) 3 i3
IR FEBS 5z . #F5E° 7 %0, IncRNA
AIYE R /)y RNA ( microRNA, miRNA) [ “ 4 F 1
457, 38 2 W miRNA i [5R JH X B R A4 il 4
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M55 BMSCs 704k 41 IncRNA H19 38 1 41
il miR-141 .miR-22 K W [ff miR-149-5p & 3 & 70
o SR, IncRNA H19 J& 7538 3 miR-149-5p/ 5 FF
&% H: 7 H 2 (bone morphogenetic protein 2, BMP2)
iR BMSCs JUE AL, T I AR B4 A 53
T o R B

ZWF 5T 8 3L B8 0E IncRNA H19 %} miR-149-5p/
BMP2 Sl 24 1T, WLEEH 6 BMSCs i H 73 AL Y 52
Wiy, IR/ R B B BB R R T O B AT B S
HITRFER N, §1E# 7~ IncRNA H19 3 117 miR-149-
Sp/BMP2 il 5 i AL 23 5oL, o 2B B T
AL A IB YT (BT g
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1 #MH57FZ%

1.1 FEHE A BMSCs g 5 DG4 FEA YR
HAWRAF . 36 HSAFEErE CSTBL/6 /N A B
R B R 2= SR Zh Y ol AR 1 ATHIE S SCXK
() 2023-0001, fif & IfiL 5 ( fetal bovine serum,
FBS) Ity H 35 [ Gibeo 24 7], AL Rk R 557 5 (dul-
becco’s modified eagle medium, DMEM ) 1% 35 ££ M) B
Z£[# Thermo Fisher 2\ #], Lipofectamine 3000 Ity H
2 [E Invitrogen 7\ ), IncRNA HI19 5 4= 7 ( wild
type , wt) 5% 2828 I ( mutant type , mut ) Jfi ¥ .BMP2 3’
UTR wt 5 BMP2 3’ UTR-mut i . miR-149-5p [/ i
19 ( miR-mimic ) sl #2147 B PE X5 B4 ( negative
control of mimic, miR-mimic-NC) £ %f T2 IncRNA
H19 #9/NF3 RNA ( small interfering RNA, siRNA)
AR ORL (si-lneRNA. HI9 ) | siRNA g [ H %1 B
(negative control of siRNA, si-NC) £ %15 F ik In-
¢RNA HI19 () pcDNA3. 1( + ) T4 Fiki ( peD-HI9) |
peD-H19 #Y 25 J5RL %) BR ( peD-null ) | £ % i £ 35
BMP2 1] pcDNA3. 1 ( + ) 54 Jiu 4 ( pcDNA-BMP2 ) |
pcDNA-BMP2 1) [H P4 %} B& ( negative control of pcD-
NA-BMP2, pcDNA-NC) .miR-149-5p 14l 7 BH 4 X
B8 (negative control of miR-149-5p inhibitor, inhibitor-
NC) . miR-149-5p 1 # 4 57 ( miR-149-5p-inhibitor )
Wiy e S N 7], TRIzol i&57] . SYBR Premix
Ex Taq™ I 151 & . PrimeScript RT i3] &35 [ 2%
[E Thermo Fisher /&, B P4 # liZ i ( alkaline phos-
phatase, ALP ) % £ 46 32 7] &5 L o6 3% 20 4 62451
& RSO ER Bk R ) & 4 B F i3
BREVFHELARAE . Pt - 555 E A (osteo-
calcin, OCN) ‘B H: G40 L /3 1L R T osterix ( 0SX) |
Runt #H56%% 5% A 7 2 ( Runt-related transcription fac-
tor2, RUNX2) ‘& #f & [ ( osteopontin, OPN) | % ig
H 7 s Ak & 1 ( glyceraldehyde-phosphate dehydrogen-
ase, GAPDH) [ —#HT LA B0 N L =E 4T e 1gG 4t
Bl B 9EE Abcam A H]

1.2 {K5pSCTG

1.2.1 BMSCs #mpeey3zs  1£37 C 5% CO, 1)
MR FRAE  , BMSCs A0 fdi 1] 75 10% FBS #1100
U/ml 4555 K 1) DMEM Bi 3R BEgEA 71557, 45 2 d 2
W1

1.2.2 REAEFHREKI  IncRNA HI9 F
miR-149-5p [R5 3L 45 4 {37 5 ] StarBase ( ENCORI)
¥4 2 (https ;//rnasysu. com/encori/ ) 34T 7 I 43

Mo iE— 2B 9F IncRNA H19 5 miR-149-5p i 5%
Ro TN miR-149-5p 25451 1 11 B A R RN 28 A8
7 IncRNA H19 (43514 IncRNA H19-wt il IncRNA
H19-mut ) 1) %% 't 2 i 7% Y 28044 L) S 3 101 miR-
149-5p 25 & 37 5 1 17 A AU 28 A5 70 BMP2 3’ UTR
(4354 BMP2 3'UTR-wt f1 BMP2 3'UTR-mut) [{) %¢
R Yo AR T L A o AR RAE
UL 43, BMSCs 2 ffi 4 FP7E 6 FLAR T IF48 ] Li-
pofectamine 3000 Bt 5 %% 4t miR-mimic FI IncRNA
H19-wt 8 IncRNA HI19-mut, X} & & lipofectamine
3000 B4 %2y miR-mimic-NC ] IncRNA H19-wt =,
IncRNA H19-mut, % BMSCs 4l Ji#: 0 7£ 6 FLAR It
f#i i Lipofectamine 3000 Bt & %% 4% miR-mimic I
BMP2 3’ UTR-wt & BMP2 3’ UTR-mut, %} & lipo-
fectamine 3000 B4 %% 4% miR-mimic-NC FI BMP2 3’
UTR-wt 5 BMP2 3’ UTR-mut, % Y¢J5 24 h it £ 41
L, 5, A 28 Wl 4l 45 43 B & 48 (36 [ Pro-
mega) 7317 IncHAGLR [ S 2 B P

1.2.3 BMSCs @ty 540 55, NHFSE IncRNA
H19 X} miR-149-5p Fi1 BMP2 (1) 3 ik i) I8 45 /E I LA
S miR-149-5p % BMP2 [ 3%k i #4E H , % BM-
SCs 4l L 43 9 si-NC 41 . si-H19 4, miR-mimic-NC
ZH .miR-mimic 41, HIK, HHF5E IncRNA H19 &5
i A miR-149-5p X 41 i 8B 70 A BA TR 154
JH ¥ BMSCs 555 T i ki S s 52 v, i &4
RS S (R 2H ) | QR SR 0 40 X B
Ho J3Ab, WA REE ST WA ML 5% Gy si-NC
JEkr si-H19 ik si-H19 B4 miR-inhibitor-NC fi)
R4 URL si-H19 X4 miR-inhibitor {184 UKL | si-
H19 1% 4 pcDNA-NC {18 & ik & si-H19 &
pcDNA-BMP2 {34 BB, 73 51 iy 24 M BUH + si-NC
HE +si-HI9 A i + si-H19 + miR-inhibitor-
NC 2 & + si-H19 + miR-inhibitor 2 . % & + si-
HI19 + pcDNA-NC 4 . H + si-H19 + pcDNA-BMP2
4. BAREEY )5 A4 S wl Lipofectamine®
3000 F15 wg/ml f R TTRE BT A IR RCB 5 5 15
FRILWFH U 24 h,

1.2.4  F8f 3¢ 8 2 & PCR (real-time quantitative
PCR, qPCR) & dAaniiisEfG & Tk B, mA
TRIzol Z4f# 5 ~ 10 min, B AHEA EP 4, InA 1/5
PRFR =S e MARTR A 5 16 4 CR A 10 ~ 15
min, B, RGP 4 CTF .0 15 ming Bl
400 ~500 wl & W H A B EP &, AL
R SN, 76 4 C IR 10 min, SR J57E 12 000
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/min NELL 10 ming FrARRURLH 75% 2 BEDETR,
FHEE A 50 wl FE23R IR — £l ( diethylpyrocarbon-
ate, DEPC) 7K1 (i J90RE 58 42 15 il , SR JG B AAAE -
80 C. MRHEHIE R %, T TRIzol 1277 42 B
A RNA B 5 miRNA il o 7 95 b & 58 9 1)
1% BRREHHEE RS E B Uk Ak RNA [ 58 8k, i ]
PrimeScript RT X5 & IR 1 pg RNA A % eD-
NA, % SYBR Premix Ex TaqTM I iRX7 & 47
qPCR G, 25 SR FH 2 724 3R 31 5 35 P g A 0o 3
ik, GAPDH VE2h IncRNA HI9 )N ZH N, U6 {EH
miR-149-5p WNSHEH . 1P H W 1,

%1 qPCR3|¥FF!
Tab.1 qPCR primer sequences

Genes Primer sequences (5'-3")
IncRNA HI9 F. GATGGAGAGGACAGAAGGACAGT
R: GAGAGCAGCAGAGATGTGTTAGC
GAPDH F: TGCCATGTAGACCCCTTGAAG
R: ATGGTACATGACAAGGTGCGG
miR-149-5p F. 5GTTTGTGGCTCCGTGT
R: CAGTGCCTGTCGTGGAGT
U6 F. CTCGCTTCGGCAGCACA
R: AACGCTTCACGAATTTGCGT

1.2.5 ALP #m 52 3%  Ff Triton X-100 Z4f# 4% 41
BMSCs, 10 000 r/min &> 15 min $2HEH, %18
ALP I 60 0 0 B B 4T ALP Je e, 7R
B A 50wl ALP JiE#) 52 i Fi e 58], fuli Tl
FRAY ( #945-. CLARIOstar Plus, 7% [ BMG LABTECH
23] ) MAE 405 nm P AKE B OERE (Ays ) , I
BMSCs 14 ALP 75 ¥

1.2.6 #Fxamies b MR T 6 fLik
WLiETE SRR 28 d I TPE R4 o, ARG
AR 6 LA, FR R SR, Jo R PBS UL 2
;4% Z2 B RE A€ 15 min; Fo[E] E IR, AGRIK R
3UGEALINA 0. 2% PR LY 2 ml, YL 30 min;
FEFYURL, WK ERTE S UG e e E , BfLmA
& EBZE K By kAL N TR, WO TR SR R,
Image J F A3 i AL 3 L o

1.2.7 Western blot 2% {ii /] RIPA 2% i 2 B
BMSCs 41 fg v 1) B 2& 11, 38 ] Bicinchoninic Ji2 il
ERH ST Y E . RIEHR-F A 10% SDS-
PAGE 735, ¥ % 3| PVDF Jii I, RIS 7E =R T4
JREAE 5% Wifg A= Wh B 04 2 b, FF7E 4 C I E fdi-
BMP2 .OCN, OSX ., RUNX2 OPN.GAPDH Hj%r % M
P BRE B IREAE =BT (1 2 1.000) HhiiEE 1

h, fa , ARG 2L, h ECL kil R Gl Al T & A
S 1, JEAR AR Tmage J R 3 Bt 257 14 K B2
.

1.3 X%

1.3.1 FHhpEsfsm APRPY LKA
Sl S 00 3493 1 2 e A B2 B34 11 T A AL (I
2. KY20231221516) . ¥4 36 H % 4F 1P C57BL/6
/ANERC6 WS ) BN SR B8 4 B = NIREE 24 C,
F ARG IR VB 30% ~40% (195236 25 [ {f FH ]
TE5 : SYXK (581 )2023-0004 | , 3 i M o BRI SR 1 S .
BEALIEH 9 H/N B A 44 0 R T AR, AR 2 %L
10% Bk AR 3 ml/kg 7 15 I8 Vs 3 000 PRI, 22
A A AR SR — S, b
PLIEEL 9 HU/NR A 44 BRI, AR T AR A #1718
F TSP IR o DRI AE A5, BB M 45 D A i o A
BAEG b A S R R S O D S — R
IS —K T em P9I T, /N0 A2 R B R AR — B,
PRALEF VBT o (R i Bl o8 % - B A0 1k il
HE FEBUE VIS bRIC AL B, B0 U0 4T ELRS o
WARIC IR — B, ORRF DRI BE 5], ) B3
eSSk 1 MR o i I A T K
UL /N 25 o3 T A8 A AT 2 ] ) 2L 480, iff R B ik
P TERE R 1 mm, fo A R K v e D) 11V bR
JE FHARE S , 80 P TR IR 7 . A B a2k
XFALE L, B DR TCTE e W TE | QA it 22, ml Al A sk
TRV E AR B P R S [F o AR 2R AT 0 B [, DA DR AT
Bro WG LRI, MR EE A WLIA L B2 T 220 R ik
KA MR L G W DA it Rt @G . KRG
MEHEHERES U AH 1R, EE3 do R+
peD-null ZH EEAVERIFE R, FF ARG 24 h 725 —
BB A 4B TR A ) 0 RS T SR 10 mg/kg Y peD-
nll, VSR 0 8 o 67 I s 1 S A A
FEE, R 1 IR FEZETEST 3 Ji o BEAY + peD-H19 44
MHAERIBIRIZ , TF ARG 24 h 7655 — BB i 0
b R AL (R S A R ) TS 10 mg/kg 1Y
peD-H19, &R J&] 1 ¥k, #2245 3 . 8 JiJ5H 3
mm’ f/)5 A AT AL B 414K ALP §5 44 LA % In-
cRNA H19 miR-149-5p .BMP2 ,OCN ,0SX . RUNX2
OPN [#35

1.3.2 B3R E o A diem  FAHHH
S35, Triton X-100 2347 ,10 000 1/min 2.0 15
min $EHCEE . HARJIER] 12,5 T,

1.3.3 B #34% IncRNA HI9 F= miR-149-5p % ik
g RS A ALE T UK B, ST A, A
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TRIzol Z4f# 5 ~10 min, A7 1. 2. 4 1,
1.3.4 & 34 BMP2,OCN, OSX, RUNX2, OPN
Fagdegien  RIPA 22 $E U A) 3 5 4H R
YR, HAR D e 12,7 30,

1.4 GHSAIE SR SPSS 22,0 HUE TS
OIRT A RS0 AT IR AR R + AR 25 (v £ 5)
Fono R HTA R 22 . 2 A R AR
FHEARIZR 7 2253 M, WO LR Y LSD-0 A6, DA
P <0.05 HZm A G,

2 #XR

2.1 BMSCs f1 IncRNA H19 %[5 3F #= miR-149-
S5p A AEYE B A WU AT StarBase 5N % B
miR-149-5p &4 IncRNA HI19 [VETELE &0 5. 1E
BMSCs Hr /i i Bf A= B sl 28 25 AU IncRNA H19 53¢ %
Bt 744 (IncRNA H19-wt 8f IncRNA H19-mut) #4771
PR B FER AN . 5 miR-mimic-NC 4 Hes,
miR-mimic 2 IncRNA H19-wt [1)5¢ 56 2 i 7% e,
ZRAGHHE XL (P <0.05),1f IncRNA H19-mut
(R Tl VA W R BRI (P > 0.05) o LAk,
5 si-NC 41 kb, si-H19 ZH /) miR-149-5p ik KFF
E(P<0.05), WE1A ~D.,

2.2 BMSCs f1 miR-149-5p 0@ BMP2 1F
BMSCs Hrfifi F A A sl 548 7 BMP2 3'UTR %G5

fifi#% /A& ( BMP2 3'UTR-wt 5 BMP2 3'UTR-mut) #£17
PR S F R, 258 ¥R, 5 miR-mimic-
NC ZHAH Lt , miR-mimic 2] ) BMP2 3" UTR- wt 25
ZHEEPERAE (P <0.05) , 7fi] BMP2 3'UTR-mut %%
RG2S L (P >0.05), KA, 5
miR-mimic-NC 25 #H k., miR-mimic 2 %) miR-149-5p
FkKF-THE (P <0.05) , BMP2 (1) 3K 7K 1 FEAIR
(P<0.05) ;5 si-NC 4 4H L, si-H19 411¥) BMP2 1)
FIRKF-FEIR(P <0.05) . W2,

2.3  EBf{{K IncRNA H19 & i7 i = miR-149-5p/
BMP2 ## % BMSCs BB 46 S5 X4 L,
BB ALP 35 40 AL FE E (IncRNA H19 Al
BMP2 (%) 335 7K V- #1155 , miR-149-5p (1) 35K -
FEAR, Z R A G EE L (P <0.05) . 5H +si-
NC 40 He, B0 + si-H19 40 ALP 3% ¥ 40 fo 5 1 7%
& IncRNA H19 1 BMP2 (1) %5 ik 7K - %5 K A% , miR-
149-5p W R B AR &, ZERAGIHFE X (P <
0.05) ., S5E +si-H19 + miR-inhibitor-NC £H [t , Ji%
B +s1-H19 + miR-inhibitor 20 ALP 7% 14 40 o™ {72
JERN BMP2 (1 33K 7K F-HBHE T, miR-149-5p fY KA
KRG, 2R AT X (P <0.05), 588
+si-H19 + pcDNA-NC 4 [b, ii-H + si-H19 + pcDNA-
BMP2 2] ALP 754k Z0As (LR F1 BMP2 (31K 7K
SEERE N, 22 A G (P <0.05) , TLEL 3,

A
B C D_ g,
IS [ neRNAHI9-wt 2 Lsr @
=X
> IncRNA H19-mut <Z: z .
2 2 °f T
2 10} 290k L g
2 E s
I o o 4|
3) 2 =
2 05F Z05F =
o [ <
= ) v 2F
=4 ©
0 0 & ' ‘
miR-mimic-NC miR-mimic si-NC si-H19 si-NC si-H19

1 miR-149-5p 2 IncRNA H19 #8 5
Fig.1 miR-149-5p was confirmed to be the target of IncRNA H19

A The StarBase database provided the presumed binding sites of IncRNA H19 and miR-149-5p; B: Dual luciferase reporter gene assay confirm the
binding between IncRNA H19 and miR-149-5p; C: The expression of IncRNA H19 was detected by qPCR; D: The expression of miR-149-5p was detec-

ted by ¢PCR; * P <0.05 vs si-NC group; *P <0. 05 vs miR-mimic-NC group.
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A D miR-mimic-NC miR-mimic E si-NC  si-H19
BMP2 BMP2
GAPDH GAPDH
21.5 - BMP2 3' UTR-wt Cop # o L5p g 1sr
£ BMP23' UTR-mut 5| T Z Z
o =1 G G
21.0 ,/ -256_ .510— T glo— L
g / o Z4r & &
505 % £% 5 05t 505t .
E= = = # 2 ——
E | 2 : = 3
& 0 .é 0 & 0 &)
miR-mimic-NC miR-mimic miR-mimic-NC miR-mimic miR-mimic-NC miR-mimic si-NC si-H19

E 2 BMP2 £ miR-149-5p Hy$8 5
Fig.2 BMP2 was confirmed to be the target of miR-149-5p
A: The StarBase database provided putative binding sites for BMP2 3’UTR and miR-149-5p; B: Dual luciferase reporter gene assay confirmed the
binding between BMP2 3’UTR and miR-149-5p; C: The expression of miR-149-5p was detected by qPCR; D, E: Western blot analysis of BMP2 expres-
sion; P <0.05 vs miR-mimic-NC group; * P <0. 05 vs si-NC group.

A 25¢ B 15
“ * * * *
S T T ~ T T
}1_,:5 20 F S
= *[] it *0
gg 15k *A %é 10 *A
o= <
S Py 3N
5:5 10 b *& g * E)?E ve *
= a2 st i
E; 5- E ﬂ
oL oLe=
a b ¢ d e f g h a b ¢ d e f g h
C 8 D 1.5r
S # % 3
= 6F =
%% %%1.0' *&, * *
O Lo
< 4t EE
ﬁé u.)c'd
o B o=
> 2 *& % * . " .580.5'
§ 2r = * * *A
< [slirnoan = Jasllls
0
a b ¢ d e f g h =% ¢ d ¢ T g h
E S . x
E = *[]
a b ¢ d e f g h 5 6 *A
=
BMP2 %4
24}
GAPDH z T *
g2r
2,1
0 a b ¢ d e f g h

3  E{X IncRNA H19 i& it iF#= miR-149-5p/BMP2 #3141 BMSCs K5 & 214
Fig.3 Knocking down IncRNA H19 inhibited osteogenic differentiation of BMSCs by regulating the miR-149-5p/BMP2 axis
A ALP activity test results; B: Alizarin red mineralization test results; C, D; qPCR were used to detect the expression of IncRNA H19 and miR-
149-5p; E: Western blot was used to detect the expression of BMP2; a: control group; b: osteogenesis group; c: osteogenesis + si-NC group; d: osteo-
genesis + si-HI9 group; e: osteogenesis + si-H19 + miR-inhbitor-NC group; f: osteogenesis + si-H19 + miR-inhbitor group; g: osteogenesis + pcDNA-NC
group; h: osteogenesis + pcDNA-BMP2 group; * P <0.05 vs control group; ¥P <0.05 us osteogenesis + si-NC group; 2P <0.05 vs osteogenesis + si-

H19 + miR-inhbitor-NC group; P <0. 05 vs osteogenesis + pcDNA-NC group.
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2.4 Ei{K IncRNA H19 & i7 if ¥ miR-149-5p/
BMP2 ##4] BMSCs & OCN.OSX .RUNX2 OPN
MEBRIE HSXMHE4 L, BE 4.5 OCN, 08X,
RUNX2 (OPN [ 5 KR 5, Z R A S it 5
(P <0.05), SRLEHBUSE +si-NC 4L, iR
+si-H19 24 OCN ,0SX .RUNX2 ,OPN [ &3k 7K E-#B
FEAK, 2R A= L (P <0.05) . 58
H19 2H 8% & + si-H19 + miR-inhibitor-NC £H [, 1
‘H + si-H19 + miR-inhibitor 2 OCN, OSX, RUNX2
OPN [k 7K ARG N, 2 A Geit = L (P <
0.05), 5E +si-H19 B E + si-H19 + peD-
NA-NC 4 [t , i +si-H19 + pcDNA-BMP2 4 OCN ,
OSX RUNX2 \OPN 9323k K-F-#B¥E I, 25 554 421t
#BE Y (P<0.05), WK 4,
2.5 33%iE IncRNA-H19 X/NREBRE DL
i ST AR, BRI A Y ALP 3% PE A In-
cRNA-H19 .BMP2 (1) & 15 &A%, 1 miR-149-5p 3£
IR, Z R AR E X (P <0.05), 5
MR + peD-null ZHAH L, BEAY + peD-H19 2 1)
ALP 3545 Il IncRNA-H19 | BMP2 [ 35 3% #5340 , 1iii

+ si-

A a b ¢ d e f g h
OCN

0OSX

RUNX2

OPN

GAPDH

a
o0
)}
o
1

miR-149-5p WFRBIEAR, ZRIA G FEE L (P <
0.05), WK S5,

2.6 3133% IncRNA-H19 3 OCN,OSX ,RUNX2,
OPN RiZW#M SR TR, RBILH OCN,
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The role of IncRNA H19 in regulating the miR-149-5p/BMP2
axis on osteogenic differentiation of BMSCs and bone

regeneration in metatarsal fracture
Zhang Huaigui, Guzaiayi Maimaiti, Tang Weidong
(Dept of Plastic Surgery, Xinjiang Uygur Autonomous Region People's Hospital, Urumgi 830000 )

Abstract Objective To investigate the role and mechanism of long non-coding RNA (IncRNA) H19 in osteogen-
ic differentiation of bone marrow mesenchymal stem cells (BMSCs) and bone regeneration in mice with foot frac-
ture. Methods BMSCs were divided into microrNA-149-5p ( miR-149-5p)-mimic negative control ( miR-mimic-
NC) group and miR-149-5p-mimic ( miR-mimic) group and transfected with IncRNA H19-wt and IncRNA H19,
respectively. Mut recombinant plasmid, or bone morphogenetic protein 2 ( BMP2) 3'UTR-wt and BMP2 3’ UTR-
mut recombinant plasmid were transfected, respectively. Dual-luciferase reporter gene assay was used to detect the
luciferase activity of each group. To study the regulatory effect and mechanism of IncRNA H19 on osteogenic differ-
entiation in vitro, BMSCs were divided into control group and osteogenic induction group (osteogenic group). After
osteogenic induction, BMSCs were transfected with corresponding plasmids and divided into osteogenic + si-NC
group, osteogenic + si-H19 group, osteogenic + si-H19 + miR-inhibitor-NC group, osteogenic + si-H19 + miR-in-
hibitor group, osteogenic + si-H19 + pcDNA-NC group, and osteogenic group si-H19 + pcDNA-BMP2 group. Os-
teogenic differentiation was evaluated by alkaline phosphatase ( ALP) activity assay and alizarin red staining. A
mouse foot fracture model was established, and 36 mice were randomly divided into sham operation group, model
group, model + pcD-null group, and model + pcD-H19 group, with 9 mice in each group. Osteogenic differentia-
tion was assessed by ALP activity assay. Real-time fluorescent quantitative PCR (qPCR) was used to detect the ex-
pression of IncRNA H19, miR-149-5p, and BMP2. Western blot was used to detect the expression of BMP2,
OCN, OSX, RUNX2, and OPN. Results In cells transfected with IncRNA H19-wt, the luciferase activity in
miR-mimic group was lower than that in miR-mimic-NC group (P <0.05). The luciferase activity of miR-mimic
group was lower than that of miR-mimic-NC group (P <0.05). Compared with the control group, the alkaline
phosphatase activity, the degree of cell mineralization and the expression of IncRNA H19, BMP2, OCN, OSX,
RUNX2 and OPN increased, and the expression of miR-149-5p decreased in the osteogenic group (P <0.05).

Compared with the osteogenesis + si-NC group, the alkaline phosphatase activity, the degree of cell mineralization
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and the expression of IncRNA H19, BMP2, OCN, OSX, RUNX2 and OPN significantly decreased, and the ex-
pression of miR-149-5p increased in the osteogenesis + si-H19 group (P <0.05). Compared with the osteogenesis
+ si-H19 + miR-inhibitor-NC group, the ALP activity, the degree of cell mineralization and the expression of In-
cRNA H19, BMP2, OCN, OSX, RUNX2 and OPN increased in the osteogenesis + si-H19 + miR-inhibitor group.
The expression of miR-149-5p significantly decreased (P <0.05). Compared with the osteogenic + si-H19 + pcD-
NA-NC group, the alkaline phosphatase activity, the degree of cell mineralization and the expression of BMP2,
OCN, 0OSX, RUNX2 and OPN significantly increased in the osteogenic + si-H19 + pcDNA-BMP2 group (P <
0.05). Compared with the sham-operation group and the model group, the alkaline phosphatase activity and the
expression of IncRNA H19, BMP2, OCN, OSX, RUNX2 and OPN decreased, and the expression of miR-149-5p
increased (P <0.05). Compared with the model + pcD-null group, the alkaline phosphatase activity and the ex-
pression of IncRNA H19, BMP2, OCN, OSX, RUNX2 and OPN significantly increased, and the expression of
miR-149-5p decreased in the model + pcD-H19 group (P <0.05). Conclusion IncRNA H19 promotes osteogenic
differentiation of BMSCs and bone regeneration in mice with foot fracture through miR-149-5p/BMP2 axis.

Key words IncRNA H19; osteogenic differentiation; foot fracture; mice; bone morphogenetic protein 2 ; alkaline
phosphatase
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