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LncRNA HAGLR 35 RUNX2
FER NLRP3 RGE/MAXIE &5 & Hr 8 A )58

EOSC T, WG L, A, FELLIE

HE BM TR KEEIESS RNA (LocRNA) HAGLR St
HEYT(TF) /NS NOD #£52 1A% 1 3 (NLRP3 ) RAE/MAEFR
R EITRA IR . FiE RS R e
MC3T3-E1 T2k HAGLR , CCK-8 ¥: 46 I 21 Jif1 3% /7, TUNEL ¥:
o 20 B PR T, qPCR YA AN B B M B2 i ( BALP) FHEH85 R
35, Western blot ¥ K% Ul RUNX2 | 2 /& RUNX2 ( p-
RUNX2) LA K NLRP3 K44l 1 ( Caspasel ) (PR T-AHICBE
SRR (ASC) \HANMEAR-1B(IL-18) Fykik, it /MR
TF FARES. TF /)N B AL, FERAL/N U4 P 3 #38 HAGLR,,
FrrEi A HAGLR FYZERN - UTER RUNX2 BITA 20 /MA
I MCC950, qPCR A HAGLR FI RUNX2 ¥Rk,
Western blot ¥ 5 I 1§ & 22 FF 25 K R -1 (IGF-1) M 3R ik,
microCT /N RA AT (MBV) , Fri /DRI 2 KRB
H, &R Ui HAGLR FE MC3T3-E1 4IHTE F1 A% HLIR
TR (P <0.05) , H. RUNX2 ,p-RUNX2 . BALP FIE 45 %
FEREIPEIL (P <0.05) ,NLRP3 ,Caspasel \ASC \IL-1B )%
RRAEIN(P <0.05) , SEFEAHLHE, TF /NN HA-
GLR F1 RUNX2 ik B (P <0.05) , 1523k HAGLR 12
P TF /NER M 9 HAGLR HI RUNX2 ik, F3hn MBV il
EKEEFRED & IGF-1 MERIAR (P <0.05), FETEREA
HAGLR &R L UTER RUNX2 S8 TF /MRS MBV 2K R
HIREF ICF-1 FRIAFHEIL(P <0.05) o TMifEid A5 HA-
GLR (f3ERE _E A NLRP3 4 4 /MAHI i 5] MCC950 5 5
MBV &K 2 E 1R B IGF-1 FEXHM(P <0.05), &it
LncRNA HAGLR il i3 % RUNX2 F:- 1] NLRP3 %4k /)N
WAL TF A4,
KA PR EYT EVRAE D RN FE R R AR AR
#mi% RNA ; Runt AHICH; SR F 2; NOD 32 1 HA 28 11 45 4 35§
AT A 3 ; RAE/IME
HmESES R683
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T AL 9AE N 52 5 5 P B i ad #5150
T AR S b RN R A s A Y B R R,
NOD #¢32 MR aR A5 H S DG 2R 1 3 (NOD-like re-
ceptor pyrin domain-associated protein 3, NRLP3) & AE
AL BB RAE ST HIA 2S5 1 8 Brgi A it
SRR  AEIER A A E B0 R P I A
SR, G bR W A PR LR O A WA, AR g S
RNA (long non-coding RNA, LncRNA ) J& — 2K K F
200 A% T IR 1 AE G 5 5% S AR KRS E o I
Runt A5 5% HF 2 (runt-related transcription factor
2,RUNX2) FIRIE/NEZ VS5 &5 Ir@ 4 09 W
P08 TRIURAE Dk DR R S A AR DG I 4 R
5 RNA (homeobox D gene cluster antisense growth-as-
sociated long noncoding RNA , HAGLR ) J&—Fi S AY
LncRNA ™" B 1 HAGLR 76 B #3507 47 v 3k
FEAR ™ (HXT IR B B3 (tibial fracture, TF) [E#EAE
FHAANTERE o ZHFE A ST TF BEAL #555F HAGLR
XEE TR AR I ABLE

1 #MREF*

1.1 ##

1.1.1 £&&XA /DEACE 40 MC3T3-E1 I T
RPCE T B A RS wl . DMEM 35 35 311
T2 GIBCO Al i A= Mg WA F 32 [ Merck Milli-
pore A ) ; ULER HAGLR 1) B34 X B (si-NC) T ER
HAGLR /N T 3 RNA # {& ( si-HAGLR) . peD-
NA3. 1 25344 ( pcDNA-null) . pcDNA3. 1-HAGLR it
FIR AR (pcDNA-HAGLR) 5 & ¢ RNA # 44 B 14
Xf B (sh-NC) | JTER RUNX2 f9%6 % J& RNA #8544 (sh-
RUNX2) #4 & T | 165 35 35 il 245 £ AR A BR 2 F] 5 NL-
RP3 4 /MASMHIF] MCCI50 W T35 [ MCE 2w ;
Lipofectamine 2000 14 3% [E Thermo Fisher Scientific
/N ) CCK-8 X7 & . TUNEL & (1,357 & . RIPA %
f# D2 PR T 2B s R AR R A BR A F 5 TR-
Izol i 7 W4 F 3¢ [ Thermo Fisher Scientific 23 H] ;
TransScript Fl cDNA G i 7 & W T R AR A LR
(4t 5) HFR A A ; Universal SYBR Green Fast qPCR
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Mix Kit % T 2% [E ABclonal 2\ 7 ; GAPDH Il T35 &
Cell Signaling Technology 2~ H] ; HRP #51ic B9 55 Fl 1L
PR 1gG (H + L) i T 3& [ Protein Tech
Group /A 7] ; PVDF T 38 = K AW AR A RA
Al ;RUNX2 —40, p-RUNX2 —47T i & R AL AR KA
F-1 (insulin-like growth factor-1,IGF-1) — P T3
[ Cell Signaling Technology /3 F] ; NLRP3 | Caspasel |
ASC 44 %-1B (interleukin-1B, IL-1B) B —¥t
AL TAY TRARAH

1.1.2 Z=¥z4 100 HAUFEHEME C57BL/6 /MR,
10 AW AR (31.25 £1.66) g, TR 25 Y BF
TR R 52 4F 2 ) (1 AT IE 5 . SCXK2020-0007 )
B /N BRI E Z IR 3 (21 ~23 °C) TSR, 12 b/
12 h /W R IR R/ i e A8 4k, 3F A AR ECE
YK, ASWESE 9 BT A sh Wl BRI 3l
PSR T AP, T FAR MR
IV A 5 2 B o — B B B AR B 2 51 2
1.2 FHi&

1.2.1 oS5 Es TF /DRER T
kU R AR T 1% TR B 288 1 ml/kg
JEETE SRR/ N R 5 B2 TH B8/ BT TR R, 7R/ B
AT TP 0.5 em DATUI I, b i b 4
A 22 G/0.41 mm HEWNEEE, TRE % L 1/3 4b
3B LPA S e, el P 806 v 0 B i 1 s S B el
FH 0. 9% A 3R 7K Wy B 22 18T, PR P 1 2 4
SEEMAIEX &, BIZEEEVIN, 6l TF BN
o B 20 HUNERIZFEHLEER T 53 A i 4 ( Normal
HEFWFE, n=10)FTF 4 (n=10), 7 ,% 80
HfetE €57BL/6 /NERTE TF RJ5 10 d, FEHL> 4 8
ﬁﬂﬁf?iﬁﬁ;pcDNA-null + TF 2 [ pcDNA-null LA 20
pe/ (kg + d) # Bk ES ] ; peDNA-HAGLR + TF 41
[ pcDNA-HAGLR L4 20 pg/ (kg - d) #BkiE: 51T ; sh-
NC + TF 20 [ sh-NC LA 20 pg/(kg - d) B kIS ;
sh-RUNX2 + TF #H [ sh-RUNX2 L4 20 pe/ (kg - d)#k
Jk 5t ] ;sh-NC + pcDNA-HAGLR + TF i [ sh-NC LA
20 pg/ (kg + d) #i Pk TE 5, peDNA-HAGLR LA 20
pe/ (kg « d) ki 4 ] ; sh-RUNX2 + pcDNA-HA-
GLR +TF 41 [ sh-RUNX2 A 20 wg/ (kg - d) #kiE
5, peDNA-HAGLR L) 20 wg/ (kg - d) B kiS5
saline + pcDNA-HAGLR + TF 2H [ B¢ &3 57, Horb sa-
line A 100 pl/ (kg - d) &k 55, peDNA-HAGLR
Ph20 pg/ (kg » d) FPKES ] ; MCCI50 + pcDNA-
HAGLR + TF 4 [ #5345 MCC950 LA 20 mg 100
pl/ (kg + d) & k3 55, peDNA-HAGLR DL 20 pe/

(kg - d)FFPkEEST] . 410 H/NR, LTS 4
Fa B RKIREHFRIEE, BEESH/NRIIE
HHLRAET -80 CUkFH

1.2.2 MC3T3-El sz & 10% JG 4 10
WA 1% 7 - 355521 DMEM 33357637 CF, &
95% %3S 5% CO, WG FRA 53¢ MC3T3-E1 21
i, AR 2 d il — Uk, HORE TR B A K Y 4
WL T 5 22525

1.2.3 MC3T3-El Zmhess 4 si-HAGLR  2KRH Lipo-
fectamine 2000 ¥ 10 nmol/L si-NC 5% si-HAGLR %%
JuA MC3T3-E1 4iffirh, 24 h FUE MM T
qPCR Kl

1.2. 4 gPCR # @ HAGLR, BALP, & 45 % #»
RUNX2 #9 %k ik YR si-NC 411 si-HAGLR 4 41 g
HT A HAGLR | i 5% 14 %5 12 1§ ( bone alkaline
phosphatase, BALP) | & 45 2 #Y & ik, Y4 Normal
2 TF #H . pcDNA-null + TF 2 . pcDNA-HAGLR + TF
2 .sh-NC + TF 4 .sh-RUNX2 + TF 2  sh-NC + pcD-
NA-HAGLR + TF #H  sh-RUNX2 + pcDNA-HAGLR +
TF 4B 420 F T HAGLR 1 RUNX2 Ay ik,
LS G IR AREN L) o 18 Trizol 15 HEHL
R 2H 2 a5l 40 B 3% 5L RNA, JH DNase T 4bFH 1 g
A RNA AT 5 5% JFAR 98 il 3 7 i ud I fel
SYBR® Green PCR ¥£4T qPCR 43#r, ¢PCR 5|4))F
FIWLER 1, TE 96 FLOGA I AR H kAT 40 /N A i
T34 1 A 94 °C S 5,63 °C iRk 30 s,
72 °C FEfH 60 s, LI GAPDH fEP S |2 ~240 ik
THREAHT B 13 X 1) 387K

&1 qPCREI¥F3I

FEH S19F51(5'-3")

HAGLR F:TCTGAAAGAAGGACCAAAGTAA
R:ATTCAAGGGACAGTCACAGG

BALP F:TTAGTCCGGTTTAGAAAGGT

R:TTGGAAGTAAAGCCCCTGGA

F:GTGTGGTGTATGTGGTCC

R:CCCCTTAGAGAGGTGTG

osteocalcin

RUNX2 F:TCGAAAGCATGAAGGACAACG
R:AGCACTCAGTCAACGTCTCAC
GAPDH F:GAGTATGTGATTTATGGTAAG

R:AGATGTAGTATTAGTAGTATT

1.2.5 CCK-8 # M MC3T3-El zmfetg3gsa AR
AR AR 0 BEWT B % Y si-NC B si-HAGLR 119
MC3T3-E1 4450 2 96 LA H, 5 5% 24 .48 .72
96 h J5 KBRREE IR, AERDE T M BFLMA 100 wl &
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10% CCK-8 %M DMEM 584353 ,37 CIFHE 4
h GRS S N ETRIRIRY 5 min, 7ERHR
A I AE 450 nm ARIGEREE(E , SEIRER 3 IR,
1.2.6 TUNEL ## MC3T3-El #m ety B R
AR AL UL, T AR B 5 R MC3T3-E1
A IEHE L si-NC 5 si-HAGLR , 3535 24 h 5 £R
FEM, ERDE T M A LITA 50 wl TUNEL 35 & T
VEWR, F4k2E 057 12 h, DAPL 2 15 min J5 A
PUOCTE K EL A, 96 W s EERHA IR, 40
JHT-% = TUNEL FHYE4IAR/ B 4IAE x 100%

1.2.7 Western blot 4 RUNX2 #= NLRP3 X jE /)
ARk Z ey Rk WA LA AN 2N R B
P UK )G  AEvK T RIPA 24 2% vl
SUFRAM AL L, BCA YL 4 i 5 41 21 rp () 2
IR, BUS50 pg &5 FIAE &, SDS-PAGE #E i 47
e, BEJE, ¥R & A1 %) PVDF L, ¥ PVDF M
5% RS Fy A S , I RUNX2 il p-RUNX2 NL-
RP3 ,Caspasel ,ASC \IL-1B IGF-1 —¥i, JF7ELE 4 C
TIEE R, W H A HRP Aric —HiE S iR T i
H 2 h, BJE G 8 2 k6R B  JF
Image J AT T,

1.2.8 f& i F ALl & 42 %% ( micro-computed tomo-
graphy , micro-CT) | & /s & ‘& %0 ‘& #& £ (mouse bone
volume , MBV) 3z 3t -l it DX 325 A F4) i3 T 28 ) el
FH micro-CT X JRE #EA7HAk . 7635 I8 J7 10 $3 4 250
AUIR (R 13 wm) o 8 = M0 a8k T B
) =, /N R R, IR R MBY
{H.o

1.3 it 438 RHA SPSS 22.0 St ity
BORIHT, BRI x5 T, I PIZH 1Y
25 A Ry 2250 M 2241101 22 5%, 20 (6] P 7 L
BOR ] LSD-t K864y, P <0.05 N2ERALITH#E
P

2 R

2.1 TF/MREBIWALS HAGLR B9FKiE K 1A
9 TF JEANFEE A TF /N X SR 7255 1 JE A
B2 T E A AR S 4 R T H A A
HPEE, X R TF AN RGBT, qPCR %
K25 58 5875 . 5 Normal 41 H %8, HAGLR 7E TF 41
INEUEHHA R RIE T (7.05 +1.21) s (2.61 =
0.49),:=8.662,P =0.031] , ZF A5 TFE L, W

K18,

—_
wn
1

—
S

W
T
*

I I I
Normal4l TF4

HHAFHHAGLR FIAHRT F kK @

£ 2 3
B 1 TF#EEMEREHALF HAGLR §IFRIE
ALTE /NEREE 1.2 4 R X 6 H, 87 L8R B 9riiii; B.
qPCR VLA /N AT 4 HAGLR B93535, 55 Normal ZHHL#:: * P
<0.05

2.2 Bk HAGLR # S/NE K S 4 A A
NLRP3 REE/IMERIRIE  PCR 455 BR85S si-NC
ZH A, si-HAGLR 44 MC3T3-E1 40 i+ HAGLR %
KB FEEAE](1.00 £0.12) vs (0.46 £0.03) 1 =
13.216,P =0.002, 81 2A ], CCK-8 I 4% 5 7k .
5 si-NC 4H He#%, si-HAGLR 20 MC3T3-E1 4 it ) 1%
FETE ST BN (F =9.662, P =0.014, & 2B)
TUNEL Jeta 25 /R . 5 si-NC 41 [ #2, si-HAGLR
20 MC3T3-El MM M- R B E T [ (412 +
0.43)% vs (8.51 £0.92)% ,1=11.602,P =0. 003,
K 2C) ], M5, id qPCR Kl BALP mRNA Fl4
52 mRNA 1 IE7KF AL HAGLR X A% - 41 i
TR VER, 5 R BR . 5 si-NC 4 AL, si-HA-
GLR #1 MC3T3-E1 4ii/ffi BALP F1545 % 1Y mRNA 7K
SEXH R 94 ( BALP: ¢ = 15.236, P = 0. 002; & 45
#.1=13.251,P =0.003, K1 2D .E) . Western blot
Kl NLRP3 4 iE /IMAAH 5C 2 1 NLRP3 | Caspasel |
ASC IL-1B ik, 85 R /R . 5 si-NC 41 LA, si-HA-
GLR 41 MC3T3-E1 40 ' NLRP3 , Caspasel , ASC
IL-13 FHFRIBH I A (NLRP3 .2 =9.503,P =
0.035; Caspasel : ¢ = 15.446, P = 0.003; ASC: ¢ =
10.305,P =0. 007 ;IL-1B ;¢ =8. 528 , P =0. 022, [§] 2F
~I)s

2.3 HAGLR i## RUNX2 HJ&RIE 7€ MC3T3-El
4 b, 5 si-NC F %, si-HAGLR 4H 7 RUNX2 £
mRNA FIE FK 3 8 FEAK (¢ = 17. 089 ,12. 887,
P =0.001.0.019, K 3A .B), H p-RUNX2 % 1 /K F
WA (¢ =12.007,P =0.008, 8 3C) . 7E/NELE4H
#irh | 5 Normal 2H Fb%%, RUNX2 ) mRNA 7E TF 4H
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ZUR YRR K] BRI (£ =7.669,P =0.025, K1 NA-HAGLR 41 HAGLR 1 RUNX2 mRNA #ik/K
3D), FE/N U N TSR RUNX2 B it %3k HA- P390 B 7+ & (HAGLR: ¢ = 12.606, P = 0.003;
GLR,qPCR %R 7R 5 pecDNA-null 41 LL %8, peD- RUNX 2.t =14.662,P =0.002) ,{H 5sh-NC41 [t

>

1.5 B 15p si-NC41
iz i si-HAGLRZH
% P
®o1or o 1.0f *
= N *
= =
oo =
= * )
] H
o 0sf T E osf
< o
T <
0 ] ] ] ]
si-NC#4  si-HAGLR41 0 24 48 72 96
5 8] (h)
C TUNEL DAPI Merge
101
*
Jl
si-NC41 8
X
3 oF
H
Y
a ‘' =
F
si-HAGLR#L 2t
0
si-NCZl  si-HAGLR#L
F si-NC4H si-HAGLRZH
D 1.5- E 1.5F NLRP3 G .-
il i) il
B K Caspase3 K 4r _’:_
ook ok #®
Sl 1.0
2 z z 5l
= Z ASC =
z : z I
2 osf - Zost * 20
= el T IL-1B 2L
< N =
z
m BT
e — - 0—" , GAPDH 0—- ;
si-NC#4H si-HAGLRZH si-NC41l si-HAGLRZ si-NC41 si-HAGLRZ1
H I J
— 3 - 8 —
W :
) * * i T
® T 18 T X 6
&2t X 2F ®
=z ® o
ing ';? 52 4+
K z I
o 1 - o o1k -
] e Pﬂ 2+
o —
é A 0
Z = l—--—l
0 0
si-NC#4l  si-HAGLR41 si-NCZl  si-HAGLR41L si-NC#l  si-HAGLR41

B2 A{f HAGLR FES/NRAUE A T NLRP3 S E/MERIZH T
A:qPCR Kl HAGLR HIFE35 ;B CCK-8 SZUAG I 20 M85 76 4 ; C . TUNEL SEE6AG I 4 i U4 - ( 41 (4595 . TUNEL B, W% (5,56 ) . DAPT 4%
f,, x400) ;D \E:qPCR Kl BALP A 853 (323K ;F ~ J: Western blot 3545l NLRP3 | Caspasel \ASC | IL-1B & [ M AR Fe ik it ; 5 si-NC 4l L
.*P<0.05



- 834 - FHEHRKRFFIR Acta Universitatis Medicinalis Anhui 2023 May;58(5)
B siNCH si-HAGLRA C  si-NCHl si-HAGLR4L
p-RUNX2
RUNX2
A 15F
GADPH GADPH
i
K
ﬁ 1.0 o 15T o 1.51
= iz} i
= X %
Z K T = T
é T 10 = 1.0k
S E : £
T
= . a o
5 - st bl 0.5
~ > o) %
z z
0 5 5
si-NC4l  si-HAGLR# ~ B
si-NC4l si-HAGLRA4L = si-NCZL si-HAGLRZ]
D er —1 pcDNA-nullZi )
s E 151 gz pcDNA-HAGLRAL F |5 . CJsh-NC4l
[~ * sh-RUNX24
E ‘
SPEY S H =
%@ :ﬂ;{ 10+ E 10}
; *
SRS = * =
‘E‘? oo s
g 2T < sr < Sr
= z Z
Hr ~ «
%
% I I R 0

0
Normal4]l TF41 HAGLR

B3 HAGLR X} RUNX2 Rix

RUNX2 HAGLR RUNX2

opA |

A ~ C:qPCR Fil Western blot #ill RUNX2 1 p-RUNX2 A3k, 5 si-NC 13 * P <0.05;D:qPCR I TF /N RE Pr4121H RUNX2 mRNA
Y223k, 45 Normal ZH HLAL: * P <0.05;E: TF 2H/NEUH peDNA-null #1 peDNA-HAGLR #Ki497 , PCR K1l RUNX2 #1 HAGLR AY335, 5 peD-
NA-null 2 I3 : * P <0. 05;F: TF /N sh-NC I sh-RUNX2 #kiA7T , PCR #il] RUNX2 I HAGLR 33k, 55 sh-NC 20 L3¢ * P <0. 05

% ,sh-RUNX2 201 HAGLR /K28 fk 22 IS it 24
N (1=2.544,P =0.179) ,RUNX2 mRNA ik H
TR (1 =10. 570, P =0.016) , WL 3E . F,

2.4 TE RUNX2 i#i% HAGLR {/MNRBHL A
AHMRHEIER A4 TF B8 4 J8J5 34180 548
R4 R B . 5 Normal 4 %8, TF 41 | peD-
NA-null + TF 4, pcDNA-HAGLR + TF 4, sh-NC +
pcDNA-HAGLR + TF £ 1 sh-RUNX2 + pcDNA-HA-
GLR + TF 4HAY MBV(F =116.332,P =0.002) . &K
R E1BE (F =103.899,P =0. 006) .IGF-1 & 4%k
JK¥(F=96.177,P=0.018) I B I 5. 5 TF 4
H&L , peDNA-null + TF 2189 F il F8hr A1k 25 5% o480
B X (P>0.05), 5 pcDNA-null + TF 20 L5,
pcDNA-HAGLR + TF 41 H1 sh-NC + pcDNA-HAGLR +
TF 41 MBV | &K 2 BB [ IGF-1 & A #K kKT
B (P <0.05) , TMi*5 sh-NC + pcDNA-HA-
GLR + TF #H [t%%, sh-RUNX2 + pcDNA-HAGLR + TF
24 MBV &K R BIRE IGF-1 & [ FK ik R (P
<0.05), WK 4,

2.5 #HP#l NLRP3 & fiE /NME4E 3 HAGLR Xf /MR
BHAWEESIER  FH NLRP3 A /IMA £ E M
571 MCC950 ] NLRP3 4 5iE /IMA ) 3k I He #5¢
SHNRBALR ST, 458 WK 5 Normal 41
Fe&E TF 2H . peDNA-null + TF 20  pcDNA-HAGLR +
TF 2H .saline + pcDNA-HAGLR + TF 24 1 MCC950 +
pcDNA-HAGLR + TF 41/ MBV ( F =254.889,P =
0.001) &KBEHEE(F =90.065,P =0.022) .
IGF-1 HyE ik K (F =108.254,P =0.005) 2
S Gt # 7 ;5 peDNA-null + TF 4 H %L,
pcDNA-HAGLR + TF ZH 0 saline + pcDNA-HAGLR +
TF 41/ MBV | &K Z BB | IGF-1 B8 HFKikK
FEEFWHS IR L (P <0.05) ;5 saline + peD-
NA-HAGLR + TF 21 Fb %, MCC950 + pcDNA-HAGLR
+TF 41 MBV &K BB AR &  IGF-1 Ay [ A X
FIXFHBH(P <0.05), WES5,

3 g

ARSI A AR AN KR GE T HAGLR I #5 TF
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C a b ¢ d e f
IGF-1
GAPDH
A 80 B 04r 3r
*# —_ *# i
60 - i 03 LA
e T L & Iz K o2 LT
g = . 3 K v
S a0t oot T 7 £
; *& Lﬁg . %
I ﬁ Ls 1h
< 20| - w 01f =
. ﬁﬂﬂ . 0
a b ¢ d e f a b ¢ d e f a b ¢ d e f

B 4

TE RUNX2 i# % HAGLR 3/NRBALAD SRR EIER

A BH/INE MBV (B /MR RKIEEIEE M HA ; C: Western blot K145 40 /N BUE 42U IGF-1 (197K 347K F ; a: Normal #H ;
b:TF 24 ;c:pcDNA-null + TF 4 ;d : pcDNA-HAGLR + TF 4 e:sh-NC + pcDNA-HAGLR + TF 41 ;f; sh-RUNX2 + pcDNA-HAGLR + TF 41 ; 5 Normal
HIEE: * P <0.05;5 pcDNA-null + TF 40 HEE . #* P <0. 05 ;5 sh-NC + pcDNA-HAGLR + TF 41#% . 4P <0. 05

C a b c d e f
IGF-1
GAPDH
4r
*& *&
T

w
T

i -

il

*#

IGF- 14 X & ik &
—_ (S}

d e f a b

A 100 B 05
L *& L
_ 80 T @ 0.4
mE sft i
E 60r i E o03f
> Hr
m X *
2 40p Z 02t
< X
20 * X \”ﬂ? 0.1+
Ll 1L 0
a b c

C

0

d e f f

5 ISt /NVER i HAGLR /MR BA R RS KR 3 EH
A EA/NE MBY (0 H8E ;B & 41/ A K IR B SR T (0 HL 455 C; Western blot 6 4% 20 IGF-1 (43K 11 357K F; a: Normal 41;b: TF 41 ;c:
pcDNA-null + TF 41 ;d; pcDNA-HAGLR + TF £ ;e ;saline + pcDNA-HAGLR + TF 41 ;f: MCC950 + pcDNA-HAGLR + TF 41 ; 5 Normal £ [t 45 * P <
0.05 ;5 pcDNA-null + TF 41 FL%: . *P <0. 05 ;5 saline + pcDNA-HAGLR + TF 41 F 5. € P <0. 05

REHITE Ty, 45 2 HAGLR 7E TF /NEUE 4H 4

FEIRFEAG, TR HAGLR J5 /) BURL B 20 1 A Al
PR RUNX2 BYZRIA B AR, (A 40 M 4 T % A1 NL-
RP3 A /MAZRIR AN, 78 TF /N Pt 3Rk
HAGLR J5 A AT {E #F RUNX2 2815360, if W i
M T MBV, &K ES W E M IGF-1 & H £k
i, UTER RUNX2 WU nf B G 4 il i % 35 HAGLR X}
TF /N MBV | &K B IGF-1 ik L)
fE, M0 H] NLRP3 45 /MA N — 242 8 T TF /)

FLMBV 2 KJFEEE IGF-1 AYFEiL, 3278 HAGLR
£ TF ‘BYT@A h i E A A,

REAEBFSE " HRIE R HAGLR 1ECE B i
TR, ELATSE A T A R A AR TS SR B
G . APPSR IRV, HAGLR 78 TF A
W R IR FEAIG, HLid 3k HAGLR 7l LLBA 2 42 i
e, M UTER HAGLR 1T LA RH S 300 1 A7 A i 40
B 5 AR JE R T, B i R 1k HAGLR W B A
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LncRNA HAGLR activates RUNX2 and inhibits NLRP3

inflammasome to promote tibial fracture healing
Wang Wen, Chen Xinyu,Huang Ziyi, Deng Yangliu, Cui Hongwang
( Emergency and Trauma Surgery ,The First Affiliated Hospital of Hainan Medical College ,Hatkou 570100)

Abstract Objective To study the effect of long non-coding RNA (LncRNA) HAGLR on the expression of NOD-
like receptor pyrin domain-associated protein 3 ( NLRP3) inflammasome and fracture healing in tibial fracture
(TF) mice and to explore the mechanism. Methods First, HAGLR in osteoblast MC3T3-E1 was silenced by in
vitro. Cell viability was detected by CCK-8 assay, cell apoptosis was detected by TUNEL assay,and the expressions
of bone alkaline phosphatase (BALP) and osteocalcin were detected by qPCR. Western blot assay was used to de-
tect the expressions of RUNX2, phosphorylated RUNX2 ( p-RUNX2 ), NLRP3, cysteine aspartic protease 1
( Caspasel ) , apoptosis-associated spot-like protein ( ASC) and interleukin-1B. TF mouse models were established
by tibial fracture operation in mice. HAGLR was overexpressed in the model mice,and RUNX2 was silenced or an
inflammatory body inhibitor MCC950 was added on the basis of overexpression of HAGLR. The expressions of HA-
GLR and RUNX2 were detected by qPCR,and the expressions of insulin-like growth factor (IGF-1) were detected
by Western blot. microCT was used to measure the volume of mouse callus (MBV) and the total tibial wet weight.
Results  The apoptosis rate of MC3T3-E1 cells increased and the expression levels of RUNX2, p-RUNX2, BALP
and osteocalcin decreased (P <0.05). The expressions of NLRP3, Caspasel , ASC and IL-1B increased (P <
0.05). Compared with healthy tissue,the expressions of HAGLR and RUNX2 in TF mice decreased. Overexpression
of HAGLR promoted the expressions of HAGLR and RUNX2 in TF mice,and increased the expression of MBV and
tibia wet weight and IGF-1 (P <0.05). Silencing RUNX2 on the basis of overexpression of HAGLR resulted in de-
creased expression of MBV ,tibial wet weight and IGF-1 in TF mice (P <0.05). However, the addition of NLRP3
inflammasome inhibitor MCC950 on top of the overexpression of HAGLR resulted in increased expressions of MBV
full-length tibia wet weight and IGF-1 (P <0.05). Conclusion 1ncRNA HAGLR promotes the healing of tibial
fractures by activating RUNX2 and inhibiting NLRP3 inflammasome.

Key words tibial fracture ;homeobox D gene cluster antisense growth-related long non-coding RNA ; Runt-related

transcription factor 2 ;NOD-like receptor pyrin domain-associated protein 3 ;inflammasome



