5532 3% 11 FEMRKEFEZRE Vol. 32 No.11
202246 H China Journal of Modern Medicine Jun. 2022

DOI: 10.3969/j.issn.1005-8982.2022.11.009
XEHE : 1005-8982 (2022) 11-0051-06

Lnc-AK077216 EF OPG/RANKL/RANK i& %
X B 20 B o 4 R R 1R 32 4

'7:}‘:3:‘%7, Vﬁ—?é%’ '/{_}}3\:\, F'ij:‘/ﬂ‘\}i), iﬂaﬂ
(FMd e ER AR, WA 5 436000)

HE . B A TE#PEG(OPG) /@it B F kB 2R ENE F IR (RANKL) /9 itz B F kB 28 7E
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HR, FHFHoNT AEETRAPEE, TIRZ| 2N S EmMIE, MEAHL, £, kX, 204
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OPG mRNA #n & G A5 &k 23 T B fe E H 4 (P <0.05), RANKL, RANK mRNA Fo& & 4035+ &k &9
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#t5 EiH OPG mRNAfe& & ki, FTHERANKL, RANK mRNAFH & F kA %,
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Regulatory effect of Lnc-AK077216 on osteoclast differentiation and
maturation through OPG/RANKL/RANK pathway

Kun Li, Feng Yu, Guo-qing Yu, Zhi-long Chen, Jing Wang
(Department of Orthopaedics, Ezhou Central Hospital, Ezhou, Hubei 436000, China)

Abstract: Objective To explore the regulatory effect of Lnc-AK077216 on osteoclast differentiation and
maturation based on the OPG/RANKL/RANK pathway. Methods Mononuclear macrophages of RAW264.7 mice in
logarithmic phase were taken, Lnc-AK077216-shRNA and Control-shRNA were transfected into RAW264.7 cells by
liposome transfection method, which were set as transfection group and empty group. The other untreated cells were
set as the control group. The transfection efficiency was observed with a fluorescence microscope, and the relative
expression of Lnc-AKO077216 mRNA after transfection was measured by real-time fluorescent quantitative

polymerase chain reaction (QRT-PCR). Tartrate-resistant acid phosphatase (TRAP) staining was used to detect OC
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number and positive staining area after 7 days of induced differentiation. qRT-PCR was used to determine the
relative expression of OPG, RANKL, and RANK mRNA in each group after 3 days of induced differentiation.
Western blot was used to determine the relative expression of OPG, RANKL, and RANK proteins in each group
after 3 days of induced differentiation. Results After 48 hours of transfection, fluorescence microscopy showed that
the transfection efficiency was > 70%. After 48 hours of transfection, the relative expression levels of Lnc-
AKO077216 mRNA in the transfection group were lower than those in the control group and the empty group (P <
0.05). Before induction of differentiation, RAW264.7 cells were mostly round and regular in shape. After 7 days of
induction, they were stained with TRAP. The formation of multinucleated giant cells with TRAP staining was
observed. The cells had pseudopods and protrusions, and the volume was large, indicating that OC was generated.
The number of OC in the stained group was less than that in the control group and the empty group (P < 0.05). The
area of positive staining in the stained group was less than that in the control group and the empty group (P < 0.05).
The relative expression of OPG mRNA and protein in the transfection group were higher than those in the control
group and the empty group (P < 0.05). The relative expression levels of RANKL and RANK mRNA and the protein
in the transfection group were lower than those in the control group and the empty group (P < 0.05). Conclusion
Knockdown of Lnc-AK077216 can inhibit the differentiation of RAW264.7 cells to OC. The regulatory mechanism
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may be related to up-regulation of OPG, and down-regulation of RANKL and RANK.
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S, PR BEME . BIESERMAR, 2 A NS
WFFEIE S H R 25 5 OC i M e R 1), HH
HI AT 56 F Lne—AKO077216 Xt OC 434k Jil 20 14 18 5
F B BARHLRI 5T . %5 Tk, AWFSEE o g r
B i Lne—AKO077216 Y RAW264.7 40 B 8, % 4+
Lnc-AK077216 % OC 431k e IR IR 80T
FASCTAFENLE, B BB A TR T 4R AR
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RAW264.7 /)N B BAAZ 05 240 it (o [ R} 2 B 40
J) o MEMa 35575 (i RRIAE Y RHEA IR A W),
i 4R I3 . DMEM % 3% 3& ( 3€ [E Thermo Fisher
Scientific 24w ) , W PR Eh 22 i (PBS ) [ P4 A% ¥ B4 1
A1 (V) R A7 BRAS 77, Trizol 357 & (b BLAA 3T
BB & R AT PR H ), RT-Kin 36 55 53857 & 52 4=
PR CRIE)ABRA T, QIAGEN208054 % ' /&
e RARA R (AL 5O A BRA A, PUilh AR
12 P 1% B2 i (tartrate resistant acid phosphatase, TRAP)
Y (23857 £ (36 [# Sigma 23 7 ), Bradford 2 [ 7€ &
& 7 £ (£ [ Thermo Fisher Scientific 23 & ), ECL 1k
R AR & (b mt 7 W PR AR W S R R A
FRA ), 6XD-3 2% i s (LI —) ),
BX61 %1% i #8045 ( H A Olympus Bk 254t ), szt
9t e 1 B AW EE RV (qRT-PCR) X . ChemiDoc
XRS b2 KR & 4t (32 [F Bio-Rad 24 F ) .

1.2 FHik

12,1 3% A4 RAW264.7 40 il 15 3% F
MEMa 85 3% 56 (5 10% Jf 4= M35 1% Wdt) , F
37°C . 5% A ABR S TR AL A IR . UM B A
KA 40 28 JE 2R T Ak, DL 8 x 10 /mL $E FhF
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2l 4% Lne—AK077216 35F OPG/RANKL/RANK 38 J X5} Bl 1520 B oAb i sk i 4 4

24 LM, BT R ARS IR BN A K
IR, MR A EIRR 50% A AN, W R
W, PBSUEVR 2K e MR o0 (A i Yo B A U6 B
FEAT YL | UL T ne—AKO77216-shRNA . Control—
shRNA (1% 40 il 73 511152 hy % G 2 RN 23 380 . BfLAROn
A 2 mL & % DMEM K5 32 W (7 20% JiG 4 3% , A &
PAE ), S5 48 h, %6 B N Mg YL
K ARZA TR RAW264.7 4 g 15 X BR4H . 4540
WE SN AL,

122 ## )5 Lnc—AK077216 mRINA 48 % & i & 44
M KM qRT-PCR 2 K5 I 25 48 2H 5% L 20 Y Lne—
AK077216 mRNA A X Rk & . WA S5 4L 48 h J5 1)
RAW264.7 41, Trizol 12X 7] &5 4 B4 i & RNA, HX
2 g FEAR U SR BRI cDNA o SR FH 3506 W58 ¢ FEL Uk
Bekp e Wy kAT %, SE i qRT-PCR. 4% M
QIAGEN208054 %% )t 2+ 10 771 &5 158 B 5 18 ' 2 vy A4
% : 2 x SYBR Green Master Mix 10.5 pL, iF J2 [f] 5 4
# 0.7 wL (10 pmol/L) , cDNA 1 pL,dd H,0 7.6 pL.
FLRE A& 95°C AR YE S ming 95°CAETE 25 s, 60°C
B k20s, 72°CHEMI 60 s, T 40 NEFF . Lne-
AK077216 IE M 5[4 : 5'-TGACAGTGCGCATGAGTGC
CACGT-3', Jm54¥): 5-TGTGGACGTGACGCACG
TCTATGC-3"; B-actin IE[M5[4¥): 5'-CCAGATGCCG
TGACGGCACAAGTC-3', [n5|¥): 5'-TGAACTCG
TACCATACCGTGCGCA-3', LA B-actin H NS FH |
K 278 A B R S A R A L. T A S
HE3UCR Ce¥E.

123  TRAP & BOW B4 K RAW 264.7 2
M LA 1.5 x 10* A4S /L 32 Bl F 96 L AR, 5 40 M 46 6
JIE &8 B >R FH DMEM = 8% 85 5% & (& 100 ng/mL
RANKL) #A7iE S0, BREW, 74517
TRAP Jt 8, B BR AL ¥5 37 W, JH PBS Ut 3 K e
We bR s =T 4% 2 B FEE E 2 W
20 min, JH PBS V& 3 5 W BR T35 n AT & 47
(9 TRAP Yt 50 , & T 37°C W46 H I & 40 min; 7
FHEFEW, A PBS 100 pL/AL, B T W g g
OO IE IR g, i3 i, H TRAP % (8
BHE Ry OC % dr it 5 AT IPP 31 G2 1 WL B T
TRAP BH Pk 4% (1 AR, R L BE AL 328 B 3 4> B0 HBF oK
BI{H .

124  Zwmied &G (OPG)/mietz BT B
ZARENE F B (RANKL)/ 28 fd B F kB K&
L H-F (RANK) mRNA A8k ik S0 IESH
W95 3 d A, FRIC . 48 S RNA J7 20 &%
qRT-PCR ¥ [ 1.2.2. OPG IE [ 514 : 5'-TTGTACGTT
GCACGCCAGTGCACG-3', [ [1 5l ¥ 5'-
TACAACCAACTGCCACGTTGCACG-3'; RANKL iF [f]
3197 . 5'-ACCGTGTCACGTTGCACTGCACGT=3", J [fi]
51 ¥ . 5'-GTGACTCCAGTGCCGTGCATGCCA-3';
RANK 1E [ 514 : 5'-CTGACGTGCACGTGCCACGTGG
CA-3', FL [ 59 : 5'~ATTGGAAACGGCACTTGAACTG
CA-3"; B-actin IE[1] 54 : 5'-TGACTGGCAGTCAGCA
TGCGTGGC-3", 1] 514 : 5'-TGTACGTGCACGTGC
CACGGCCAC-3', LA B -actin N B K, R H
MR H RS R A . T R E R
3K CeXfiE .
125 A4 OPG.RANKL.RANK & & 48 3 %
iR & A X FH Western blotting K ) 2% 2H 28 R
OPG .RANKL . RANK £ [ X ik i . WA 45T
AR IR 3 d B9 RAW264.7 401, vk | #:4E , & 4
PBS PR 2 K, 7+ 5 PBS. JIMA R H 24w, & T3
DA, VK EZ4# 30 min, 4°C 13 000 r/min .0 15 min
(2420 8 em) , B W5 W, 18 FH Bradford &5 H 22
il A & AT R . B S0 g BE AR IA S x SDS-
PAGE L FEZE 00, il 7KV 5 mino 9K B3 H1 )5 DAE
FE LR IR AT R AR R £ B S, R A
50 /L ERE Wk , & IR FE IR & 2 heo BB A 4Fn R
Pt — 980 M L B AN A8 4% I —H1. (121 000) = i
W H 1, TBTS BV 15 minx 3 W, FH YO B —
IO B AL SR A% A BT (1:8 000) = IR &
1 hJ5 TBTS f %% 10 min x 3, # ECL A. B4
RE, AR _HMOHEE, BEE 10s, WERE E
ROCH, KM ECLAL: &AL R Gext B iy 5417 i
PR, L OPG . RANKL ., RANK & [1 K FE (/N &
B—actin JK B {H R H FIA X FRak it .
1.3 Sit=FiE

AR 23 A1 R FH SPSS 24.0 it 4k 4k, TR EOR
DAIEL + A 22 (x 2 s) 3R, ORI T 2001, i
— T L3R H SNK—q B2 36 . P<0.05 M £ 74
SRRy -
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e 48 hg, 96 BB T WA R — ML
RAW264.7 Y5 YL, #5%> 70% ., WK1,

I R
E1 B EE TR RAW264.7 HRaEELZE (% 100)

Dkt g

2.2 I FHAE Lnc-AKO77216 mRNA 83t & %
E T

UL A8 h JE A RRZH . S B L e gL 2 A0
Lnc-AK077216 mRNA #f X} & ik & 43 5 & (0.74 =
0.08) . (0.71+0.09) . (0.47 £0.05) , & J7 22 53 ¥r , 25
A Gt X (F =19.324, P =0.000) , %5 Y4
Lnc—AKO077216 mRNA #H X} & 3k 1 P 41K F % B 41 Fn
HHA(P<0.05); XA HRAE, 2RT5H
i L (P>0.05), WK 2.,
2.3 EESRAW 264.7 HFHISF W

5oL T RAW264.7 41 i 22 2 RE HIE A
W, BS54k 7 d 5 2 TRAP e {5, , ] W28 51 5 [
TE Z R E 4, A HhE. Ri, HERBE
K, FWEROC, WK 3.
2.4 FHEOCH . PAMFEERILE

FAOCH . MY EmA LR, &%
Mr, 22RA G L (P<0.05), HYL4 oc Kb
TR B RN 23 8 2H (P <0.05) , FHPE e (5 T AU T
Xof HECZH R 28 2041 (P <0.05) 5 % IR 4H 5 25 4 40 oC
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Xof MR 4H 25 220 Yol
2 B S&ELnc-AK077216 mRNA It FRIiLE
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e o WG
HFk7 s
3 RAW 264.7 fifIE SRR EES L7 dE

Uiiaiil

TRAPLBER  (x100)

B MPER G R R, ZR ISP >
0.05). MR 1A 4,

®1 FHAOCH FAMLEMEMRLE (xzs)
205 OCHu4 PR 0 T AR
XJ REEH 237.58 +29.97 322 567.56 + 42 561.32
x| 235.01 +30.14 311 635.12 + 46 964.21
Eeguy 106.86 + 11.257% 207 561.20 + 25 682.947?
FE 43.344 12.924
P1E 0.000 0.000

- DS IRALLLAR . P<0.053 @47RALIERL P <0.05.
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Z2hf ) 4. Lne—AK077216 35T OPG/RANKL/RANK i J% X6 1 B 200 A0 43 L 2 g 428 4

25 &AM OPG.RANKL, RANK mRNA #8 3¢
RIZELR

A 440 i OPG . RANKL . RANK mRNA #H X} % ik
IR, AT 2500, ERA G FE L (P<0.05),
Fe YL 2H OPG mRNA AT 33k 1 i % R ZH 125 2 40
(P <0.05) , RANKL ,RANK mRNA # %} & ik & ik T %F
HECZH FN 25 420 (P <0.05) 5 % IR 2 FN 25 4 41 OPG
RANKL . RANK mRNA A X} 55 W3, 22 g1t
BN (P>0.05), W2,

R2 KB OPG.RANKL.RANK mRNA Bt FRiLE

Eb# (xxs)
205 OPGmRNA  RANKL mRNA  RANK mRNA
X HRZH 0.46 + 0.05 0.62 +0.08 0.70 + 0.08
A 0.48 £0.07 0.59 £ 0.06 0.69 + 0.09
BEYLA 0.71+0.08"%  032£004"%  04220.05"?
F{H 20.978 35.302 22.265
P{a 0.000 0.000 0.000

i QSRR AL, P<0.05; Q525841 ik, P<0.05,

2.6 &HMAOPG.RANKL.RANK EHHEXTRIE
=

20 40 B OPG . RANKL . RANK 5 14 40 %t 2635 H
Wi, 05 2000, 2R A Gt L (P<0.05) 5
e OPG 4 FI AR XS e 3k i iy 10 IRZH A28 404 (P <
0.05) , RANKL . RANK £ [ AH X 2 35 £ fIL T % B 20
F125 24 (P <0.05) 3 X JEZH Fl %5 202 OPG . RANKL .
RANK & FIHHXT Rk i L, Z R g% =E X
(P>0.05). WH3HES.

* 3 HBEMOPG.RANKL.RANK ZEHHEXRILZE
B (xxs)
2851 OPG RANKLZE [ RANK#EH
XJHRZH 0.51+0.06 0.79 + 0.08 0.85 0.09
e 0.49 £ 0.05 0.78 +0.09 0.82 + 0.07
L 0.82+0.09"®  035+0.06"%  0.41=0.05"
Fli 36.162 52.293 58.484
Py 0.000 0.000 0.000
T OS5 AL, P<0.05; @525 841 A, P<0.05.

XHHRZH AR AR

OPG

RANKL

RANK

42 kD

B-actin

II*

5 &AM OPG/RANKL/RANK @ B & B F ik
itk

BB kT AR, ARSI S
Worh s . B, Wi, k=g, BEgy
S H R AR R T B R E A B EE R
OC 1 5 3875 sl il s AR 4l i 1) OC 3 BE 40 fk, 3
W AR, LB A B A
TR A Oy EER S OC 2848 4 M B A Rk
(A o QT s G o WY 10 s o B S e
JEETE LA AR, 5 2 E T B A X, T R
WU TIteE, S5 R, Fik, R
FZIR OC S0 A6 16 1 10 35 PR 3 R i A A 97 B

AWFFE KL, Y 4l Lne—AKO77216 mRNA #H
X F ik AR T X A RN 25 20 AL s 3% g4l oC b F
X PR AL A2 241, TRAP BHE S (o i AL/ T % iR 41
Mas gk gl , R R LncRNA-AK077216 1] & 25 1)
il RAW264.7 20 ff 7] OC 73k o LnecRNA HA FLH £
REHEYIRE, TS S HMgE . e T
AW AT O AR, WANG 25 B, LneRNA
LINCO0311 7] 38 5 ¥ #% Notch {5 5 i P& AR #F JF #i
AR R B P OC 3 . 34k BEFEHT S5
UESZ, LncRNA NEAT1 7E OC 43 Ak i 72 o 32 35
H AT #F OC 434k I il OB 431k 2 11 175 & B o1 B
Fiy o B LncRNA 0] BEAE A 5210 OC 4 fb 1 &
B2z — . Lnc-AK077216 ] 1@ i /v S 40 e A5 5 18 B%
P4 OB B, 55 8 2 35 AT 5 0] 0 -1 115 44 240 1)
OC/rfbmyiE M, SR B REEL. AMRER DR,
g e OC B > o M Al L, @B Lne-
AK077216 7] & 2 BH T RAW264.7 41 Jits [7] OC 431k 1
SRR, R AT RE R B BB A TR ST I T AR A A
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A B 5E 45 R 1R R @K Lne-AK077216 Xt
RAW264.7 4fi Jitl 1] OC 43 4k /9 417 il 4 FH 7T g 5 78 4%
OPG. RANKL. RANK % ik f7 X . OPG/RANKL/
RANK 15 5 18 % 2 30 4 % & 3Ly OC 43 b i & v
SLAE AR I, 208 BSOS S AT AE 22 OC 1A
To, A AR PLEI AR o R BT, Bl A R
B AT B I A A B 5 OC 4 S 3% i RANK 5
RANKL Z5 & 5, v 15 5 W00 8B i 4% 200 Jied 1] o
BAOC ok, IEE oC T, OPG W] sE 445 &
RANKL, FHHr RANKL 5 RANK 454, 0 i & Aif
N R A (L 5 2 O TO 5 ol 0 LAY 5 T
52, Lne-AK077216 #] f& #f NFATel 3% ik, 1
NFATcl J& OCJE it F rh b g W% s R, B 01
H /N BB BE T Lne—AKO077216. NFATel #3539 I
P . 1 NFATel & RANKL/RANK 15 5 & 48 T Ui ¢ 4
B ok T, M SS A AR BF 58 45 98 HE U Lne-
AK077216 7] i@ i 4~ 5 OPG/RANKL/RANK {55 5 il %
07 0C 431k .

i b T iR, % Lne—AK077216 A 4171
RAW264.7 4 il (] OC 734k, HIEFEHLHI AT RE 5 M
OPG mRNA J¢ 2 1% 5, T ## RANKL Al RANK
mRNA N 35 1R A K, 4278 Lne-AK077216 %
K HAUE 71 OPG . RANKL ., RANK A fE i N B i i
Py B At B 1 IR AH DG B VR YT I AE S 2, I
FRIGIT AR AEFIS KIS . Lne—AK077216 XF OC 43 fL A
PP A RRAEAE AL, 55— 2P0 5E
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